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It is a well-known fact that firebox 
heating surface is much more produc- 
tive as a steam generating medium than 
any other part of the boiler, and some 
attempts have been made to increase the firebox heating 
surface by using a horizontal water leg in place of a brick 
irch. ‘This method did not prove successful, due to the fact 
that it provided in effect a cold blanket over the fuel bed 
which hindered rather than aided the complete combustion 
of the gases, the purpose for which an arch is used. The 
most recent development along this line is that of the thermic 
syphons, which are described elsewhere in this issue. They 
consist of two triangular water legs extending down from 
the crown sheet to the throat. The fire bricks are supported 
on the long side of these water legs and the syphons form 
in effect three combustion chambers above the arch. Thus, 
the additional heating surface is located in the hottest part 
of the firebox and divides the flame into three sections, thus 
increasing its total radiating surface. With these water legs 
placed above the arch the combustion of the gases should 
be far enough along to prevent the formation of soot and 
smoke. ‘This is further checked by the incandescent arch 
which forms one side of each of the three chambers. A 
much larger amount of radiant heat should thus be absorbed 
from the burning fuel than has hitherto been possible and 
as the amount of heat obtained by radiation is far greater 
than that obtained by the contact of the hot gases with the 
heating surfaces, a greater amount of heat from the fuel is 
utilized. ‘The circulation through these syphons being ex- 
eedingly brisk a large amount of heat should be absorbed. 
This not only increases the evaporating efficiency of the 
firebox, but affects the entire boiler, as better circulation 
throughout the boiler should be obtained. The first in- 
stallation of thermic syphons was made on the Chicago, Mil- 
waukee & St. Paul about six months ago and the tests, which 


Thermic Syphons 
for Locomotive 


Fireboxes 








are reported on another page, show that a marked increase 
in evaporative efficiency was obtained. 


The development of both oxy-acetylene 


helggroerceronmun and electric methods of welding metals 
in Autogenous ; 4 
Welding has been rapid during the past few 


years. In many cases all that was 
deemed necessary was to place the apparatus in the operator’s 
hands and after a perfunctory course of instruction set him 
to work with the thought that welding troubles were over. 
Many roads soon found, however, that there is much to learn 
in the handling of the apparatus if successful results are to 
be obtained. Some roads have developed far more rapidly 
than others and are doing work which has been impossible 
on other roads. ‘The chief reason for this is that they have 
given the problem very careful study and have sought to get 
down to fundamentals. They soon found that in order to 
get good work and to weld difficult jobs that thorough in- 
struction was necessary and this cannot be over-emphasized, 
for the possibilities for saving money by these methods of 
welding are great if they are handled properly. 

There appears elsewhere in this issue an article discussing 
some fundamental facts regarding the oxy-acetylene process, 
in which it is shown that there are right and wrong methods 
of handling the torch. Of particular interest is the analysis 
of the oxy-acetylene flame and how easy it is by the improper 
manipulation of the flame to make a soldering rather than a 
welding job; also, how important it is that filler materials 
of proper characteristics should be used in order to obtain 
satisfactory work. It is these things that must be carefully 
studied in the handling of any welding process if success is 
to be attained. The man that thoroughly knows the sub- 
ject, knows the materials with which he works and how to 
get the best results from them, is the one who will make the 
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greatest saving and produce the best work. It is of funda- 
mental importance that this be considered in any attempt 
to develop autogenous welders in railway shops. 


We read much in the newspapers con- 


Employment : : ; 
— cerning what is to be done with the 
of Returning : ne 
: returning soldiers. ‘Too many of us 
Soldiers é ) 


look upon it as a government proposi- 
tion. To a certain extent it is, of course, but to a very large 
extent it is up to every individual employer of men. The 
government should so regulate the affairs of the country that 
business will improve. It should insist that every one of 
its departments that involves the occupation of men proceed 
with the necessary construction to provide markets for the 
materials from the workshops of the nation and to provide 
labor for the men. It is not doing so in its department of 
railroad administration—the contrary is true. Purchases 
are held down to a minimum in spite of a large amount of 
deferred maintenance. Attempts have been made, however, 
to increase the opportunities for employment on the railroads 
themselves by the introduction of the eight-hour day, which 
requires three shifts in 24 hours where before two were used. 
The individual employer of men where he can _ possibly 
justify additions to his forces should take care of the re- 
turning soldier and particularly the man who has enrolled 
from his immediate vicinity. Justice requires that this be 
done. ‘Those of our boys who do come back have served 
our interests well. They have saved our nation from dis- 
grace and sorrow. Our responsibility to them does not cease 
with their disenrollment from service. Everyone must seek 
to make their re-entry into civil life a success. 


It is impossible for American railroad 
men, not having been subjected to the 
horrors of invasion during the war, 
fully to appreciate what it meant to 
their brothers in Belgium and northern France. We might 
have had our own ideas as to what we would have done in 
case our land were invaded but it is practically impossible 
to realize what it would mean to us. An interesting side- 
light on what it meant to the railway men of Belgium and 
how their patriotism was put to test is vividly given in an 
article recently published in the Railway Gazette of London. 
At the time of the invasion the railway engine drivers took 
as many locomotives into France as possible. Comparatively 
few mechanics, however, escaped in this way and due to the 
congestion, by no means all of the engines. Those that were 
left refused to carry on the service. At first German em- 
ployees were brought into the country, but later as Ger- 
many’s demand for men grew and because of many acci- 
dents caused by the unfamiliarity of the Germans with the 
peculiarities of the road, a strong endeavor was made to get 
the Belgian railway men to work. The Germans offered 
large increases in wages and as high as $10 a day to the 
enginemen, but the Belgians steadfastly refused. They and 
their families were told that they would be deported into 
Germany, but still this did not alter their attitude. 

Railway officers and hundreds of men were put in prison, 
towns were penalized, but still the men did not give way. 
Throughout 1916 the German administration in Belgium 
took every step to increase unemployment with a view of 
forcing the men through distress to work in Germany. The 
railway men, however, were more valuable to the Germans 
in Belgium than in Germany and instances of pressure 
brought to bear on them, which amounted to regular perse- 
cution, are too numerous to mention. At Tournai the railway 
men were condemned to four months’ imprisonment for re- 
fusing to work on German engines. Finding them equally 
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obdurate at the end of their sentence it was increased to a 
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year’s imprisonment, during which time they nearly died 
of hunger. At Brussels, despite threats and pleadings, the 
railway men would give no assistance and finally the Ger- 
mans ordered the banks to cease any payments of money to 
their wives and families, the men being deported into Ger- 
many, leaving their families to live under charity or to 
starve. The railway men resisted to the end. They were 
true to their country and even though they were not privi- 
leged to fight on the battlefield, by their patriotism and re- 
fusing to work for the Germans, they served their country’s 
cause loyally, despite the privations and persecutions to 
which they were subjected. 


In this issue of the Railway Mechan- 
ical Engineer is published a descrip- 
tion of two of the most recent devel- 
opments in the design of locomotives, 
both of which are intended to increase the efficiency of the 
machine and to reduce its cost of operation. Both are par- 
ticularly noteworthy and make one think of the wonderful 
development made in locomotive design and locomotive ac- 
cessories during the past 10 years. Whence have these 
improvements come? Who was it that developed them, 
engaging the best talent in the country for the purpose? 
There is hardly an improved mechanical appliance on the 
locomotive today that was not fostered and nurtured and 
developed by our railway supply fraternity, which has be- 
come a tremendously important institution in the railway 
field of this country. True, many of the embryonic ideas 
were obtained from railroad men, but the process of in- 
vestigation, study and development has been carried on by 
the supply interests. Their incentive, of course, is profit, 
but the competition has been so keen under past conditions 
that they have had to provide a product with real merit if 
they had any hope of success. Under this competition these 
products have been developed to a high state of efficiency 
and their savings in the cost of operation have been such 
that the railroads have found it profitable to buy them. To 
be sure the railroads have co-operated with the supply com- 
panies in working out the designs to a logical conclusion 
by placing a sufficient number in operation so that the weak 
points might be determined and corrected. 

The manufacturers of these devices have had under pri- 
vate ownership an open and scattered field, so that if a 
group of men on one railroad could not be convinced that 
the device was worth trying, there was still plenty of 
opportunity for convincing others, where, perhaps, operating 
and maintenance conditions were more favorable, and there 
were very few meritorious devices that did not find an open- 
ing on some road in the United States. Under government 
control these manufacturers have but one chance to get 
their devices tried, and that rests with a central committee 
at Washington which, with such a large task before it, 
would naturally become over conservative. It is evident, 
therefore, that with this greatly narrowed field it will be 
far more difficult to introduce and develop improvements 
than was formerly the case. In order to get an idea of our 
condition 10 years hence, under the existing conditions, 
one has but to think of what has been accomplished during 
the past 10 years under private management. Would we 
have had the air brakes we have today? Would the brick 
arch have been in such extended use as it is today? Would 
an attempt have been made to introduce feedwater heaters, 
reverse gears, stokers, superheaters and the many other note- 
worthy improvements which have met with success? Does 
this nation realize what an important factor the railway 
supply interests have been in the development of railway 
equipment? ‘To remove their incentive for further develop- 
ment and to make it more difficult for them to introduce 
improved devices will seriously retard further growth. 
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As in the United States the germ of 


Pe nl standardization has taken root in 
in England England. Sir John A. F. Aspinall, 


general manager of the Lancashire & 
Yorkshire Railway, in a presidential address to the Institu- 
tion of Civil Engineers, strongly opposed this tendency. The 
conditions in England are somewhat like those of the United 
States as far as the necessity for having several designs of 
locomotives to meet the physical conditions is concerned. 
They are unlike the United States in that a comparatively 
small amount of equipment was interchanged between the 
roads before the war. There has been, therefore, no demand 
for standardized details of construction as there has been in 
this country. Sir John, however, appreciates the possibility 
of standardizing to this extent, but argues strongly against 
extreme standardization. 

Assuming that the possibility of seven types might serve 
the requirements of the English roads he calls attention to 
the fact that these types will have to be split up into various 
classes to enable them to deal with the work in all parts of 
the country without reducing loads. But he says, “Assuming 
that the seven types will do all the work, the question of 
maintaining those types for a long period of years depends 
on the march of progress; and if you look back over a series 
of years you will find that each period of, say, 10 years on 
some lines and 15 years on others, calls for great changes in 
the locomotive brought about by changes in traffic condi- 
tions.” Thus he goes on to show that the number of classes 
must be increased in the future, for true economy demands 
that the machines be kept absolutely up to date. 

The individual railway companies have, as in this country, 
developed an admirable system of duplication which it would 
be very costly to change and he points out that inasmuch as 
it would be impracticable absolutely to replace the present 
designs with standard designs, the transition period would 
at least extend over 25 years. This will be very expensive— 
“As the money to be saved on new construction will be trivial 
and will be much more than wiped out by the interest on 
the greatly increased value of stores at workshops and out- 
door locomotive sheds, necessitated by the introduction of 
new parts.” He quoted the address of Alba B. Johnson,* 
president of the Baldwin Locomotive Works, before the 
Chamber of Commerce last year and finds confirmation of 
Mr. Johnson’s views in the growth of locomotive power in 
the United States during the past 15 years. In speaking of 
standardization as a bar to progress he says: 

“In pressing forward the all-important question of the 
further standardization of parts, nothing should be done to 
prevent the acceptance of new ideas which tend toward the 
improvement of conditions and the economy of operation, 
though a nicely balanced judgment will often be required to 
decide between the acceptance of some excellent new idea and 
the economy to be maintained by the retention of parts which 
are absolutely interchangeable. 

“In the world of mechanism there can be no finality, and 
we ought not to look forward to finality if we are to keep 
pace with other nations. The brightest ideas of many minds 
may easily be killed by over-standardization, and one has 
but to look at the motor car industry to see how the inventive 
brains of many of our countrymen have been stimulated by 
the varied requirements of motor travel to produce some of 
the most beautiful mechanism in a number of forms, many 
of special engineering merit. One trembles to think how 
the too enthusiastic theoretical standardizer could in this 
case have put a stop to practical progress, and sterilized the 
best efforts in this great modern industry, while the well 
thought out standardization of many details and minor parts 
has helped the manufacturer to purchase parts in a com- 
petitive market.” 


*See Ra‘lway Mechanical Engineer, May, 1918, page 246. 
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It is exceedingly interesting to read the opinion of so great 
a man as our neighbor across the sea on this tremendously 
important problem. It coincides with the thoughts of our 
ablest men in this country. We have only to think where we 
would be today had standardization as it was promulgated 
the first of last year been enforced 10 years ago to realize 
where we will be 10 years from now if the present plan of 
the Railroad Administration persists. 


Twice before, in recent history, rail- 
road men, bankers, politicians and 
shippers have had an opportunity to 
air their theories of railroad regulation. 
Once, in 1914, before the Hadley commission, and once, in 
1916-17, before the Newlands committee, but never before 
has there been such an opportunity as at present for general 
publicity for different theories of railroad regulation. Dur- 
ing the entire month of January the Interstate and Foreign 
Commerce Committee of the Senate was in session, hearing 
whomsoever could speak with some show of authority on this 
question. Probably the most important testimony was that 
given by the Interstate Commerce Commission, the counsel 
and representatives of the railway executives, and the repre- 
sentatives of the Association of Owners of Railroad Securi- 
ties. Naturally, the Interstate Commerce Commission was 
for an extension and a continuation of its authority with 
the right to fix minimum as well as maximum rates and to 
pass upon new issues of railroad securities. 

The outstanding feature of the railway executives’ plan 
was the creation of a new cabinet office with a secretary of 
transportation to fill this office. His duties would be that 
of assuming the responsibility for adequacy of rates. In ad- 
dition, railroad companies would be permitted to incorporate 
under federal laws instead of state laws, and federal regula- 
tion would be substituted for state regulation. 

The Association of Owners of Railroad Securities, which 
is an association formed by S. Davies Warfield, president of 
the Continental Trust Company of Baltimore, with a mem- 
bership consisting of insurance company officers, savings 
bank officers, etc., is opposed to the secretary of transporta- 
tion idea and to federal incorporation, but wants a law 
passed which will guarantee to the railroads rates sufficient 
to yield a minimum fixed return on their securities. 

It will be seen that in all of these plans, the maintenance 
of healthy competition is essential. In other words, the dream 
of economies under a unified railroad administration is ap- 
parently recognized as a dream by nearly all the classes of 
men who are giving their views to the Senate committee. 
Even Clifford Thorne, representing various shippers, is op- 
posed to government ownership and government operation. 
Only Mr. McAdoo and his successor in office, Walker D. 
Hines, continue to urge retention of the roads by the govern- 
ment for five years. The retirement of William G. McAdoo 
as director general, and the assumption of that office by the 
former assistant director general, Walker D. Hines, was ef- 
fected without any immediately apparent change in policy of 
the Railroad Administration. Mr. Hines takes up the task 
of urging a five-year retention of the roads in the same vig- 
orous spirit that. Mr. McAdoo gave to it. 
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Proceedings of the Traveling Engineers’ Association. 
Thompson, secretary. 478 pages, 6 in. by 8% in., illustrated, bound 
in leather. Published by the association, W. O. Thompson, secretary, 
care of general offices, New York Central, Cleveland, Ohio. Price $1. 

This is the official report of the twenty-sixth annual meet- 

ing of the Traveling Engineers’ Association, held in Chicago 

September last, which was one of the most successful con- 

ventions ever held by this association. ‘The subjects dis- 

cussed covered particularly the duties of traveling engineers 


Edited by W. O. 
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and the opportunities they had for helping the nation win 
the war. Fuel economy was practically the keynote of the 
entire convention, and much valuable information was pre- 
sented on this subject. Several interesting subjects of more 
technical interest were discussed, among them being proper 
maintenance of locomotives, superheater performance, im- 
provement in the air brake service and maintenance, loco- 
motive cab and cab fittings on modern locomotives, and en- 
gine failures. This volume contains an address by Frank 
McManamy, assistant director of operation, United States 
Railroad Administration, outlining the importance of the 
duties of the traveling engineer, and a paper on “The Rail- 
ways in the War,” by Samuel O. Dunn, editor of the Rail- 
way Age. Eugene McAuliffe, manager of the Fuel Conserva- 
tion Section, presented a paper on railway fuel conservation. 


The Starrett Book for Machinists’ Apprentices. By Howard P. Fairfield, 
assistant professor machine construction, Worcester Polytechnic Insti- 


tute, and Carl S. Dow, S.B., editor-in-chief Practical Mechanical 
Engineering end Practical Shop Work. Fourth editicn, 176 pages, 
illustrated, 414 in. by 7 in., bound in leather. Published by the L. S. 


Starrett Company, Athel, Mass. Price 50 cents. 


While this book is essentially for the apprentice rather than 
the expert machinist, many machinists will find it of much in- 
terest and value, as it is intended to answer questions as to 
how to do the everyday work of the average machine shop. 
The aim in preparing the book was to select the ele- 
mentary features most essential to the advancement of ma- 
chinists’ apprentices and students in technical and manual 
training schools. It is intended to give a portion of the in- 
struction ordinarily given by the teacher or by more experi- 
enced machinists and will also serve as a reference book for 
data not to be memorized. The different classes of work 
are taken up separately; the most common errors are pointed 
out and the correct practice indicated. Attention is given 
to the proper use and care of tools, the reading of micrometers 
and verniers, bench work, lathes and lathe tools, grinding, 
belts, gears, etc. Distribution is being made exclusively 
through the hardware dealers handling Starrett tools. 


An Investigation of Twist Drills. By Bruce W. Benedict and W. Penn 
Lukens. 139 pages, illustrated, 6 in. by 9 in. Bound in paper. 
Published by the Engineering Experiment Station of the University of 


Illinois, Urbana, Ill. 


This bulletin contains an account of a series of experiments 
to disclose certain facts regarding the performance of metal 
drills. One-inch drills of several standard makes, and cast 
iron test blocks made in the shop laboratories, were used. 
The power required for different speeds and rates of feed 
was noted in all tests and the thrust and torque of the drill 
were recorded by special dynamometers. The economical 
helix angle, point angle, clearance angle, speed and feed were 
determined, and the effect of pilot holes was shown. 

Some of the more important points brought out by the in- 
vestigation are the following: ‘The lowest power consump- 
tion was attained with helix angles from 35 to 40 deg., while 
in cast iron an angle of 30 to 35 deg. gave the best average 
endurance. For drilling holes at depths of more than 3 in. 
a drill with a large helix angle gives the best results. In 
general a point angle of about 110 deg. seems more satis- 
factory than the usual angle of 118 deg. A _ peripheral 
clearance of 6 or 7 deg. showed the maximum endurance. 
An edge angle of 130 deg. is recommended for all but the 
heaviest feeds. This angle may be decreased for light feeds 
and increased for heavy feeds. Drills with concave cutting 
edges and large chip spaces showed the lowest power con- 
sumption and the greatest endurance. The endurance of a 


drill may be increased from three to ten times by simply 
rounding the sharp corners at the edge. 
of preventing the corners from burning. 
Bulletin No. 103 may be had gratis from the Engineering 
Experiment Station, University of Illinois, Urbana, IIl. 


This has the effect 
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THE SUBTLETY OF STANDARDS 


LouIsvILLE, Ky. 


To THE EDITOR: 

There is scarcely a word more heavily laden with deceit 
than that of STANDARD. Its meaning is sadly misinter- 
preted even by men of intelligence. It conveys to the lay 
mind that something long in dispute and unsettled has been 
agreed upon. We think of it as something carefully worked 
over, hammered and boiled down until nothing remains but 
the essence. It suggests a system or device or a method which 
may be followed by the unknowing and assumes that that 
which has long been in a state of unrest and turmoil is 
forever out of the way, pigeon-holed, ticketed and labeled 


and finished. Tamper with what you may, criticise 
as you feel disposed, but keep away from that which is im- 
mobile, permanent, fixed—OUR STANDARD. Whose 
Standard ? 


While investigating one of our big new U. S. Standard 
Mikado engines, I found the throttle lever altogether too 
short for easy handling for the average engineer. Cab fit- 
tings and their proper location are among our most trouble- 
some things for the reason that no two men will agree as 
to the exact location of anything. It has been our plan to 
take several opinions under advisement and, by pooling the 
ideas, select the best average and go ahead. By this means 
we think we have attained a fair degree of success and our 
cab arrangement is said to be good, in fact so much so that 
we are occasionally beguiled into speaking of it as “‘our” 
Standard. 

As a matter of fact every new engine suggests modifications 
of one kind or another, and in riding with our men from 
point to point we. get information regarding cab fittings and 
fixtures which cannot be had in any other way. Our cab 
arrangement is excellent, for our engines and our men are 
pleased with it, but under no circumstances would we say 
it is adaptable to every railroad. Our house appears to be 
in order and we like our furniture, then why should we dis- 
card that which suits a majority of our operators to adopt 
a doubtful design of another’s invention? Standard Prac- 
tice data are useful, very useful, but they must not be sub- 
stituted absolutely for an experience which has proven its 
practice. 

“Just as soon as we have become accustomed to the new 
order of things we may like the Standard better,” I hear some 
one say. Not so. It is impossible to get used to a short 
throttle lever and equally impossible to do one’s best with an 
inconvenient arrangement of cab fittings. Whose business 
is it to correct these things and see that they do not appear 
on the next lot of engines? Which of the manufacturers 
will take the pains incident to obtaining the information 
it has taken us years to accumulate? Whose standard is it 
that we are trying to swallow without making faces? The 
deceitfulness of riches is not to be compared with the de- 
ception lurking in the word “Standard.” 

It has gotten some of us into ten or fifteen years of extra 
trouble which we will doubtless pass on to our successors, 
an unwelcome heritage. We can hardly hope to outlive it. 
Those “three reasons * for standardizing locomotives” is the 
strongest possible testimony to the subtlety of the word 
which seems to have tricked a lot of old heads into thinking 
that the impossible might be pulled once anyhow on the un- 
suspecting. 


MiILiarp F. Cox. 





*See Railway Mechanical Engineer of January, 1919, page 2. 


PENNSYLVANIA LINES 2-10-2: LOCOMOTIVE 


New Features Include Four Point Suspension Sys- 
tem, Two Radial Axles and Road or Switching Pilot 


HE Pennsylvania Lines West of Pittsburgh have re- 
cently received from the American Locomotive Com- 
pany several locomotives of the 2-10-2 type which are 
notable for two reasons. The total weight is greater than for 
any engines of this type previously built, and yet they are 
able to operate on 23 deg. curves. Although these locomotives 
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traffic conditions demanded heavier motive power it was 
felt that the increase in tractive -effort. which -would be 
secured with the Mikado type would beso slight that it. 
was best to go to the use of five driving axles.. This) 
2-10-2 type, which is known in the company’s-classification! 
as the N-1ls, was therefore designed. Orders have been 


s 


Sections of Pennsylvania Lines West 2-10-2 Type Locomotive 


are extremely heavy they are in service on a division with 
low grades. All that have been received thus far are on the 
lines running from Conway Yard, near Pittsburgh, Pa., to 
Ashtabula, O., and Erie, Pa. The majority of the traffic 
being handled is ore moving from Ashtabula to Conway and 
coal from Conway to Ashtabula. The ruling grade on this 
line is 0.3 per cent, and the engines are handling approxi- 


placed with the American Locomotive Company for 35 of 
these locomotives, and 25 are to be built at the Baldwin 
Locomotive Works. 

Locomotives with five coupled pairs of driving wheels and 
a lateral motion driving box on the front axle cannot traverse 
curves sharper than 16 deg. In order to enable these engines 
to pass 23 deg. curves both the front and rear drivers are 




















2-10-2 Type Locomotive for the Pennsylvania Lines West 


mately 85 loaded ore cars. The locomotives have a rating 
of 7,100 adjusted tons which amounts to about 6,000 actual 
tons. 

The Consolidation type has long been the standard for 
f reight service on the Pennsylvania Lines West of Pittsburgh. 
The Tecent designs developed practically the limit of the 
tractive effort obtainable with four driving axles. As the 
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fitted with the Woodward floating axle. The tires on these 
wheels are set 534% in. apart, and the main driving wheels 
have blind tires. In order to permit of coupling on sharp 
curves a pilot drawbar with a long shank is used and the 
pilot beam casting is cored out where the coupler enters, so 
a it can swing some distance.on either side of the center 
ine. 
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While designed primarily as a road engine this type is well 
adapted for use in hump yard service. A unique design of 
cast steel road and switching pilot worked out by representa- 
tives of the Pennsylvania Lines West has been applied which 
makes it possible to use the engine in either service without 
the delay incident to removing the pilot and applying foot- 
boards or vice versa. Details of the pilot are shown in one ot 
the illustrations. 

The equalizing system is a very unusual departure from 
standard American practice. Instead of the three point sus- 
pension introduced by Eastwick & Harrison in 1838, which 
has been universally used in this country for many years, a 
four-point suspension has been adopted. The leading truck 
is equalized with the front pair of driving wheels, the three 
center pairs of driving wheels on each side are equalized 
together and the rear pair of drivers are equalized with the 
trailing truck. 

The valve motion which is of the Walschaert type, has an 
extremely long travel. While a full gear travel of seven 
inches has usually been considered the maximum that could 
be attained with this type of valve motion the design used on 
these engines gives a travel of 814 in. The long travel is 
secured without excessive angularity by the use of a long ra- 
dius rod and a long link combined with an eccentric crank 
of large throw. A similar arrangement has been in use for 
some time on a Consolidation locomotive, and the results ob- 
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Back End Main Rod; Pennsylvania Lines West 2-10-2 Locomotive 


tained have demonstrated that the theoretical advantage of 
the long travel is borne out in actual practice. The steam lap 
of the valve is 1) in. and the lead 14 in. The 14-in. piston 
valve has a long spool and the passages to the cylinder are 

- made as short and direct as possible. The cylinders, which 
are 30 in. in diameter with a 32-in. stroke, have a Z-shaped 
piston with a cast steel center ana a cast iron bull ring. The 
cylinder lubrication is effected by a two-feed force feed lubri- 
cator which is attached to the left steam chest. A _ two- 
feed hydrostatic lubricator located in the cab is provided 
to supply oil to the air pumps and the cylinders of the 
stoker engine. 

The boiler has been designed with a view to securing ade- 
quate firebox volume, and a large fire area through the tubes. 
The firebox is fitted with a brick arch and has a combustion 

chamber approximately 5 ft. long. There are 54 flues of 
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51% in. diameter, and 196 tubes 2% in. in diameter. While 
the total heating surface is decreased by the use of the larger 
tubes, experiments have demonstrated that as tubes are 
lengthened beyond a certain point the evaporation does not 
increase proportionately. The most desirable ratio of length 
to internal diameter is approximately 100, and by using 2%4 
in. tubes this ratio is secured. Although the locomotives are 
now operating with a boiler pressure of 205 lb., the boiler 
is designed to carry 250 lb. The weight on the driving 
wheels is sufficient to permit of securing additional tractive 
effort, still maintaining a satisfactory factor of adhesion. The 
Crawford underfeed stoker is applied to these locomotives. 
[he driving cylinder is placed in inclined position on the 
left side of the engine. 

The location of the main reservoirs presented a difficult 
problem. It was finally decided to place a 36-in. diameter 
reservoir ahead of the cylinder saddle. The braces leading 


from the smoke box to the frame are steel castings, which also 
A three-rung ladder leads 


serve to support the reservoir. 
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65 
Weight of engine and tender in working order...........0+e005 642,400 Ib. 
MINS 5s, 5 06 0006 0 0504605050405 600 049584 0RNE 22 ft. 2 in. 
SR oa pn ee hceenesbe-cbaeseeneaacrendeaew 41 ft. 11% in. 
ee eee |. eer rr array rrre ry rT yer re: 82 ft. 7% in. 
Ratios 

Weight on: Grivecs 4 tenctive GMeits oso. oicio0c cc tncccscesenccenssseres 4.34 
Total weight + tractive effort......... adc ceecceseccceesecesssevecers 5.38 
Tractive effort X diam. drivers ~ equivalent heating surface*...... 701.67 
Equivalent heating surface* = grate area....... cesses eceeeesscneenes 89.4 
Firebox heating surface ~ equivalent heating surface,* per cent....... 5.2 

Weight on drivers + equivalent heating surface*............eeeeeeees 49.1 
Total weight + equivalent heating surface*............eeeeeeeeenees 60.9 
Volume both cylinders...........++... hehe wine ssh hs 09-0 diezs 26.18 cu. ft. 
Equivalent heating surface* + vol. cylinders..........eeeeeeeeeeeees 273. 

CSenGe GEOR = WEL. CHURTEEDS .<.6:0:6:6:0:0:0:005 64,0: 40 5440060909550 04040045008 3.06 

Cylinders 
1 ee eee Pe ES Pr TT een Simple 
GR SOEe RI GOTO soc 600 s'99 4 5 46.04892 099264200008 060ER 30 in. by 32 in 
Valves 

Ba Sc ecceas beau ston wu OR TE TE ET eT rire na Be Piston 
NN Sod oink do dc cise sb0bd ps6 CADAE SERN odd USER EES ORE RORAR EE 14 in. 
CEN ORR on on ca ao ce eat 0s% <b. eu eseee eho sseeeuaheee eee eel 8% in. 
CTS Serr rrr rrr r rT reir 1% in. 
eR Ss sack feeb sastsnasa ones seenhd en eeeaebheeeraee I~ in. 
Re Serre ee rrr ree eee % in, 
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3 Bolt 
Section G-C. 
i i 
= C 
' 4” 
= ime 
A 
\ au ! 
k---——-——--~~---~--~-~--- 74---------~~--~--~-~~+--=s| 
Cast Steel Pilot for Both Road and Yard Service 
from the pilot beam to the running board. The air piping is Wheels 
irranged under the running board bracket, which is designed Driving, diameter over tires..............0 00. ceeecueeeeueeeeueuees 62 in, 
to at ha ay - ieee: Ov ee ak RN Se MEN US NOI 525 e055 sips does nS ed wrwvh oo dilbch oS. a pola ne eee 3% in. 
spec lally tG receive it. Iwo sets cf 13-in. by 12-in. brake Driving journals, main, diameter and length............. 12% in. by 15 in, 
ylinders are set between the first and second drivers, both Priving journals, others, diameter and length.............. tavn > 
: ingi v Di MEG t's 56s 5K S S49 wh wed ave se ee in. 
orking on the same levers and operating the shoes on all five Engine truck, journals ......... 20... .eseeeeeeeeeeeeeees 6% in. by 12 in. 
vais t dated insite 4 oe ohne oo 7 ¥ SOR ATC WHEEIB, CIQOIOUET 6.6 550.5 0 0 004040 d 2 ase sam ee eee owen 36 in. 
airs of driving wheels. An 8/2-'n. cross compound COM- Trailing truck, journals ..........c0ccceccecescecccees 7% in. by 13% in, 
pressor is used. Among the specialties applied are Pyle Na- et 
tional headlight, Commonwealth locomotive cradle, and Delta ied 
trailing truck. Ragonnet power reverse gear, and Barco hac aia paeteessue Ned pitino stone orl ars ink cae Cantesl Biptive firebox 
i a. ; AMOUR 55: co tes sine Ag araipcsle ie 915'0's Nos aloielola aie " . in, 
flexible joints. a NEE (OK DROME: ERIN 505 10 50.555 d's wig eee ew kine oie epee a wy in. 
ee ee : : . ‘ aj 4 CLIPS chacntnedenankscnin +80 i i 
Che principal dimensions and ratios of the locomotives are  Firebon’ pase rag mdth street ese tee eee eeee neces nents = 


is follows: 


General Data 


IE syle serail ates cellars vara tondcauete eure a ser ie te Aeana a Rae Toe a 4 ft. 8% in, 

EMA  “sincs-dnie Gisieiee winery wou Uuisscemnton seea wekin eich winging Pa omiiele Freight 
EE sane 5:5 fis sper aiiprn sae ya 6 faiseoii ists ie eh evtis ore wvsisiese ate velerrs tebahe Wikie inves iariain ame aie Bit. coal 
RRMORIUR IDOEE 6 t.0'n ssi s0 016) -0ini9.4 «:16°510 091819 4 Siw iniars ra Rjaleinie Siarsieinleisisin wre 80,942 Ib 
Weight 18t CRIN: HAMMER 5070501 urs aioe oF gre oe ou RRS Onan 435,400 Ib. 
Weight BR Oars anc ews a Fe ba aadia dS aloe eas Sala ee 351,300 Ib, 
WHGMENe OO EQUI: GEAICI occ casas +isseseccwsia' a inike wai Au.biaialea sig? end 23,100 Ib. 
WeIpee On thang minAels: .o..dscicccunsannseseaemnenantiuaweeen 61,000 Ib. 


Firebox plates, thickness— 
Back and sides % in., crown Ys in., throat %4 in., tube y i 


in. 
Pe. WERE MORI: 5s wianeisins minis paso 5.0 084 bo 648b04 Ga eee 6 in. 
Tubes, number and outside diameter...........ccccccccccccecs 196, 2% in. 
Fiues, nunmiber end outeide diameter ........0c0000ccccescsececbdus 54, 5% in. 
be re lS 
Feats SUrtace, Cable Od DMCS ie 6:o.cc'0s ows sedans a cucesobe ,302 sq. ft. 
Heating surface, firebox, including arch tubes............. 000. 423 sq. ft. 
RAS I I once Gen bos cbs baleen abe na aiculhaleeiecnael 4,725 sq. ft. 
SRUDETMORICE RUE SUETACE soo so.o.c 00:5 65:10:00 5.d:06s dined eee ee ve 1,618 sq. ft. 
Piet MBRINOE GUTEROE 6 66 55.5550 400s0s yuk sees woumehe 7,152 sq. ft. 
RON I Cag. aoa he kobe seen be Gh kataled Sik SAW hbk eRe awe ee 0 sq. ft. 
Cee GE NOE BUOWE KON. 6 s665:s5usacsedeadanconsseatuann 10 ft. 1% in. 
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Tender 


NE Bd entangle idee 4 B18 Sige RINE MILA Rectangular water bottom 
ii Sip ck nics ios Faces e000. 55-bi Kobra lbs aN RIGS RnreR MEE Cast steel 
a ee ceed acim aaa clase a GRC A 6 Sok RAE RT ER ea 207,000 Ib. 
SS OE LET DETER E E TT errr re te re 33 in, 
emanee, Grnmieter ahd length... ccc ise ccwtwscesesees 6 in. by 11 in. 
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I ONE le iis acl snaken acikdd hase oisciesieisioneiiaaniawaimeie 10,000 gal. 
A CADRES oe. o sie 's:5mcie sp ata bios Ee et Ce ere Pe. 20 tons 
*Equivalent heating surface = total evaporative heating surface + 1.5 


times the superheating surface. ; 
{Designed to carry 250 lb. per sq. in. pressure. 


RECENT PAPERS ON FUEL CONSERVATION 


Abstracts of Railway Club Papers Prepared by 
Fuel Experts Describing Methods for Saving Coal 


the New England Railroad Club and the Southern 

and Southwestern Railroad Club by Robert Collett 
and B. J. Feeney, respectively, both of the Fuel Con- 
servation Section of the Railroad Administration. A letter 
was also circulated by Joseph Harrington of the Fuel Ad- 
ministration, on the removal of soot by burning salt. All 
three of these are abstracted below: 


Prien on fuel conservation were presented recently at 


IMPORTANT POINTS IN FUEL CONSERVATION 


BY ROBERT COLLETT 
Assistant Manager Fuel Conservation Section, U. S. Railroad Administration 


A recent request from General Pershing called for six 
million tons of fuel to be shipped abroad. Our present ship- 
building program was estimated to require fourteen million 
tons of coal, merely to make and transport the steel. And 
for the eight million tons of vessels, it will require five tons 
of coal for each ton of shipping which leaves the ways. Each 
15,000-ton ship that leaves our harbors for Europe consumes 
about 3,000 tons of coal or 12,000 barrels of fuel oil. Be- 
fore the war, ships coaled abroad and made the round trip. 
Now the reverse is true. We can readily see, therefore, that 
the need for conservation, aside from cost is such as to 
challenge our best efforts. By reason of the large corps of 
fuel inspectors under the Federal Fuel Administration, aided 
by the railroad fuel inspectors, who have also been given 
federal authority, the general quality of the fuel has been, 
and will continue to be, very much improved. The miners 
have responded wonderfully. Better car movement has also 
helped. 


ORGANIZATION. 


It is our recommendation that one general man without 
other duties than fuel conservation, be charged with general 
supervision, reporting to the chief operating or chief mechani- 
cal officer; if to the latter, it should be understood by all de- 
partments that matters so requiring will be referred to the 
chief operating officer whose support, it is needless to add, will 
be given all practicable suggestions. The particular reason for 
this is, that many features vitally affecting fuel performance 
can only be handled as a system matter. The monthly fuel 
cost should be furnished at the earliest possible date after 
the close of each month to all divisional as well as general 
officers, and be made a subject of discussion at staff meetings. 
The plan of having fuel conservation committees, as a num- 
ber of roads now have, is a good one. 

Where practicable, each road foreman of engines or super- 
visor should have a certain number of crews and engines 
and be thoroughly familiar with the fuel costs in such serv- 
ice. We will assume one road foreman of engines with an 
assistant, and one traveling fireman—which is more super- 
vision than is usually provided—has 50 engines in service at 
all times under his direction. At present costs these 50 
engines are worth, if at all modern, we will say $40,000 
each, or a total of $2,000,000. We will estimate they will 
burn 300 tons of coal each month at $6 per ton, a fair 





average for New England; this gives a fuel cost of $1,800 
per engine per month, a total of $90,000 per month, or 
$1,080,000 per year. This supervision then is virtually 
responsible for the proper operation for every minute it is 
in actual service, of $2,000,000 worth of machinery and the 
proper use, so far as the work of the crew is concerned, of 
$1,080,000 worth of fuel annually. It is very natural, there- 
fore, they should be anxious to make a good return for their 
stewardship. 


PERSONAL EXPERIENCES ON A LARGE ROAD. 


Several years ago the writer was assigned to the work of 
fuel economy on quite a large railroad, reporting directly to 
the general manager. In this experience I early learned 
that the one thing that goes further than anything else in 
obtaining results, is the unqualified support of the officers— 
from the chief operating officer down—which should be 
manifested by a personal interest in, and familiarity with, 
what is going on in the work. The important factors which 
it was my duty to study and control, as outlined by the 
general manager, were as follows: 


Waste of fuel by reason of engines being delayed on the road. 
Waste of fuel by engines being kept under steam unnecessarily at 
terminals. 


Improper handling of the engine. 

Excessive use of fuel by firemen. 

Engines not in good condition. 

Fuel not up to contract specifications. 

Shortage of coal reaching pockets. 

Fuel used for other purposes and improperly charged to engine use. 

Any other matters that may require attention. 

Locomotive Performance Sheet—By the performance 
sheets we were enabled to make a very close study of fuel 
distribution, that is, the charges to individual engines and 
other miscellaneous purposes. A daily record was kept by 
charging the coal consumed on each trip, including that used 
at terminals, against the gross ton-miles in freight service 
and passenger car miles in passenger service for the trip. 
We found that no matter how closely we watched the distri- 
bution feature and although the law of averages worked out 
very satisfactorily for a given class of service, we could not 
depend on the performance sheet alone to locate excessive 
consumption. There are so many factors that can influence 
the performance even on similar runs, that a very close per- 
sonal knowledge of the conditions of all of the locomotives 
and also close contact with the crews, shop forces and des- 
patcher’s office is necessary. 

Waste of Fuel by Engineers Kept Under Steam Unneces- 
sarily at Terminals.—It had been the practice with us and 
it is not at all uncommon for the mechanical department to 
keep engines ready for service at all times. This method 
was reversed and the transportation department gave three 
hours’ notice for the required engines. All of the time above 
three hours the engines were held under steam, was charged 
at a rate determined by tests for the various class of service 
and considered as excessive fuel used at the terminal. This 
is a matter for local handling, but requires very close watch- 
ing. Firemen instructors should spend a certain portion of 
their time educating fire-tenders and there should be terminal 
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fuel committees, consisting of the master mechanic, yard- 
master, and others. Proper division officials should be 
looked on as responsible for economical use of fuel at termi- 
nals, ineluding stationary plants. 

Improper Handling of Engines——Engineers are quite 
naturally anxious to make a good performance. The state- 
ment has sometimes been made that ‘You can’t teach an old 
dog new tricks.” That is not my experience. Any man who 
can successfully hold down a job of running an engine 
over a period of years, I maintain not only can, but has the 
disposition to learn the most economical methods of opera- 
tion. We will presume a man is not quite so skillful with 
the reverse lever and throttle or injector as some other men. 
Let the road foreman or supervisor go with him and say, 
“We want to see, or the boss wants to know, what is the 
best that can be done on this run in the way of fuel. I may 
make a few suggestions, but I will take the responsibility for 
making the time, etc.” He may even handle the engine or 
fire for a part of the way. Let a note of commendation come 
back from the general manager or superintendent on the good 
performance and you will find that it will have the effect of 
encouraging any man to make a close study, as to how he 
can improve his methods. Another thing, the enginemen see 
things neglected which to them seem of great importance, and 
which causes them to believe that fuel economy is not really 
so much the desire of the management, or they would have 
been corrected. It is desirable that the crews be advised as 
to what steps are taken to remedy defective conditions which 
come under their observation and to which they call atten- 
tion. 

Excessive Use of Fuel by Firemen.—Not unlike many 
other roads, our plan was to give new firemen a letter to be 
signed by three different engineers, when in their opinion he 
was qualified. We found they did not always ride with 
crews who were the best instructors. We then arranged to 
select the crews they should ride with and whom we knew 
would train them properly. We also established the first, 
second and third year progressive examinations and made a 
rule that as nearly as practicable, the road foreman of en- 
gines would approve the application of new firemen before 
they entered the service for pay. In the past eighteen months 
scarcely any rule would apply in the employment of new men, 
but speaking in general it is possible to attract good men 
for the position of locomotive firemen. 

I believe it worth while to maintain a competent force of 
traveling firemen or firemen instructors. There are always 
firemen on every division of the railroad who are very skill- 
ful, and the other firemen should be taught their methods. 
Everything depends on the new firemen getting a proper start 
and this has not been given enough consideration on the 
average railroad. The treatment accorded by the engineer, 
especially with new men, is important. 

Engines Not in Good Condition.—Aside from the sup- 
port of general officers and thorough co-operation between all 
departments, the condition of the locomotive is the greatest 
factor in the economical use of fuel. We will pass the matter 
of design and well known appliances with the statement that 
appliances, of whatever nature, tend to make the engine more 
complicated and require that they be properly maintained 
and operated. Certain devices operating under 100 per cent 
condition guarantee a certain result, but it is sometimes 
found that practically all of the benefits of the investment 
ire lost by reason of lack of attention to detail, in its care. 

Definite front-end and nozzle arrangements should be es- 
tablished and maintained at standards proven to be the most 
economical for the grades of fuel to be used. Air openings 
through ash pans should not be less than 15 per cent of the 
grate area, and preferably more than this. Tight steam pipes, 
front ends, tight valves and cylinder packing, grates properly 
maintained and first class steam distribution are the more 
important. items. “Engines cannot be in too good condition. 
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If properly encouraged and especially if they know just what 
it means in dollars and cents in fuel costs, engineers will as- 
sist by their reports in keeping engines in good condition. 

It is a good plan for the road supervision to ride engines 
for the first trip out of shop or during the breaking-in period, 
giving the shop superintendent or master mechanic a de- 
tailed report. ‘These reports can be gone over at the staff 
meetings of the shop superintendent or the master mechanic 
with their foremen. We should also commend them for their 
good work. There should be the closest co-operation’ be- 
tween the road supervision and the terminals and shops. It 
has been often stated that if all of the unnecessary work 
occasioned by improper reports could be avoided, all of the 
necessary work could be done. 


SUGGESTIONS FOR FUEL SAVING 


BY B. J. FEENY 
Supervisor, Fuel Conservation Section United States Railroad Administration 


The railroads are playing a very important part in the 
conservation of fuel, as they fully realize the im- 
portance of so doing not only because it is a part of 
the government conservation program, but also on account 
of the great increased cost of fuel, coupled with the increased 
cost of labor and materials. At all fuel conferences great 
stress is laid on the necessity of good locomotive mainte- 
nance, constant education of enginemen and firemen, hearty 
co-operation and a more complete and thorough understand- 
ing of the importance of fuel conservation by operating 
officers. All these things can be accomplished if an effective 
organization is put on each railroad. There should be a 
general staff officer in charge of fuel conservation, who 
should give his entire attention to the conservation of fuel 
on locomotives, in shops, at terminals, at water stations and 
for all miscellaneous purposes. He should also give atten- 
tion to the preparation of fuel received, to its quality and 
should direct its transportation to and its handling at fuel 
stations. 

Constant and good supervision is necessary to promote 
fuel conservation, so that all users of fuel may be taught to 
use it economically in the shortest possible time. 'We must 
constantly train our enginemen and firemen so that they 
will get the highest degree of economy which is consistent 
with good practice. They should know that every available 
bit of energy is produced by the fuel that is burned. What 
good results could be accomplished if the engineers and 
firemen would have in mind the saving of coal from a point 
of working the engine to the best advantage, with a view of 
getting results in the most economical manner. The en- 
ginemen should have the assistance of all officers and em- 
ployees who have anything to do with the purchase, handling 
and preparing of fuel for use. Fuel economy starts with its 
purchase and ends at the cinder pit. 

The coal on the tender should be used while it is in the 
best condition and should not be carried on tenders from 
shopping to shopping. Any practical device that will move 
coal forward to the fireman should be put on the locomotive 
tender. Shoveling coal forward, in the absence of a coal 
pusher, will answer the purpose. The supplying of coal to 
locomotives should be similar to the method of supplying oil. 
Daily experience indicates that the coal ticket as prepared 
by the engineer is not dependable; the coal chute foreman is 
the best judge of the amount of coal delivered to each engine. 

An important subject that should be followed up is the 
firing up of locomotives in advance of leaving time. The 
practice of keeping locomotives under steam should be dis- 
continued. Where a locomotive is fired up a long time in 
advance of leaving. time, the front end netting becomes 
stopped up and the fire becomes dirty, which often results in 
the engine not steaming and failing on the road. To provide 
a safe margin, two or three hours before leaving time is 
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early enough to start a fire in a locomotive intended for any 
service. Any small defect that heat would produce would 
make itself apparent in sufficient time to permit workmen 
to correct it or furnish another engine without delay. 

There are advantages other than saving of coal in per- 
mitting engines to cool off. Workmen are offered more 
opportunity to work around cool engines; and they permit 
any character of inspection and good workmanship. The 
liability of engines moving while under steam is eliminated 
and there is no expense for engine watchmen to put water in 
locomotives standing partly fired, which causes damage to 
flues and firebox; it also avoids unnecessary moving of 
engines. There is not an element of locomotive maintenance 
that does not in some degree affect fuel consumption. We 
should organize and concentrate roundhouse forces so that 
all work is done on washout and monthly boiler inspection 
days. This also will allow for quick turning of power on 
all other days. 

In starting fires in locomotives considerable green coal 
falls through the openings in the grates. After an engine 
is taken out of the roundhouse the ash pans should be 
dumped and the coal reclaimed. In many instances there is 
enough green coal left in the ash pan to haul one thousand 
tons of freight one mile. Locomotives tying up at points 
where no roundhouse facilities are available should have 
their fires banked when the engine is placed at rest and the 
fires should not be cleaned until two hours before the listed 
time. This allows the fire cleaner an opportunity to work 
with cold ashes instead of a hot fire. The ashes remaining 
in the locomotive all night prevent air from passing through 
the grates and flues, consuming fuel and reducing the tem- 
perature of the boilers with bad effects on the fire-box and 
flues. 

The covering of stacks on locomotives when fires are 
knocked out should receive more attention, as locomotives 
with stacks covered retain steam pressure from five to seven 
hours longer than when they are left uncovered and air is 
allowed to circulate through the flues. It also prevents the 
flues from sweating, which often causes engine delays. 

The front end inspection of locomotives through the smoke 
box door should be extended to making inspection through 
the smoke stack. Many locomotives are in service today 
with petticoat pipes out of line or hangers and bolts loose, 
table plates loose, and with holes in them, blower pipe out 
of line, air pump exhaust pipe out of line, exhaust tips 
gummed or loose or with bridges in them. Experience has 
taught that just opening the front door and making an in- 
spection from that point has not given the desired results. 
Periodical inspections of front ends for air leaks should also 
be put into effect. 

A great many of the older locomotives are running today 
with draft sheets set so close to the tubes that gases strike 
them with such force as to stop the flow through other tubes, 
thus causing excessive heat at the fire door. All draft sheets 
should be set far enough away from the flue sheet so that the 
gas, after reaching the end of the flues may travel freely to 
the atmosphere. 

The uniform drafting of locomotives should receive the 
necessary consideration, in order that the benefits resulting 
from the proper sizing of coal and the proper handling of it 
by engineers and firemen may be secured. Records show that 
firemen who do well on certain locomotives are absolute fail- 
ures on other engines of the same class, on account of the 
variation of exhaust tips and other front end irregularities. 
Often times poor performance is secured where competent 
firemen are doing their best. Some railroads have already 
adopted uniform nozzle openings. A record should be kept 
showing the size of the nozzle opening in every engine and 
every change in the size of the nozzle should be recorded. A 
reduction of % in. in the diameter of the nozzle will waste 
one ton of coal over an average division. 
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The saving of coal and the increased efficiency to be pro- 
duced by testing superheater units at regular intervals of 
30 days will no doubt more than offset the expense of ex- 
amination. Superheater units leaking can waste large quan- 
tities of fuel though the locomotive may perform apparently 
satisfactory service. All flues should be thoroughly cleaned. 
Many times this work is apparently done, but a closer in- 
vestigation develops that the tubes are given a “lick and a 
promise” cleaning only. When flue cleaning is done in this 
manner, engines will not steam freely and will be wasteful 
of coal. Such a condition will not exist if there is a capable 
inspector around. 

Much emphasis must be laid on the necessity of keeping 
boilers clean and free from scale. Tests indicate that 1/16 
in. of scale will increase the fuel cost 15 per cent. Good 
feed water is not always obtainable, but for the sake of 
economy railroads can well afford to spend money for puri- 
fying plants, or any practical means of treating water in 
tender tanks or locomotive boilers. With any of these treat- 
ments, regular and good boiler washing is of vital import- 
ance. The inspection of boilers after being washed out is 
very important. Fuel and labor saving devices must always 
be kept in best of condition; failure to do so will result in 
vast waste of fuel. Representatives of the manufacturers 
should be called on when devices are not giving proper re- 
sults. 

Steam heat pipes on locomotives should be covered from 
the source of supply in the cab to the rear of the tender. 
Many locomotives are in service today with 45 ft. of steam 
heat pipe uncovered and the connection between the engine 
and tender so low as to be dragging in the snow. In some 
cases the tender leaks and the drippings fall on the steam 
heat pipes, condensing the steam in addition to the loss by 
radiation. Consider how much condensation this 45 ft. of 
exposed pipe will create on a locomotive on a cold, stormy 
day, fanned by the winds. The loss does not stop here; in 
severe weather, on long passenger trains, steam traps and 
pipes become frozen, due to excessive condensation and it 
becomes necessary to delay: passenger trains to thaw the 
pipes and again get steam through the train. These delayed 
passenger trains delay other trains on the road. The steam 
pipe to the air pump should be placed under the locomotive 
jacket and all other locomotive steam pipes exposed to the 
weather should be covered. 

Every pound of unconsumed coal that finds its way to the 
ash pit is a direct loss. Supervisors of fuel can procure good 
results by meeting engines on arrival at the cinder pit and 
making clear to the enginemen and firemen the amount of 
fuel lost by not keeping fires in proper condition. 

Close attention must be given to the fuel used at stationary 
power or heating plants, at terminals, roundhouses, pumping 
stations, and elsewhere. A large share of fuel is used at 
these places and frequently wastefully used. A large loss of 
fuel is sustained due to exposed steam surfaces; in many 
places steam pipes are laid in or on the ground without any 
protection from the weather, causing wasteful condensation. 
When conduits are not available these lines should be located 
overhead and covered. Cover all steam pipes, connections, 
boilers and manifolds, and stop all air leaks in boiler set- 
tings. There should be a more general use of CO, recording 
apparatus and draft gages in connection with the investiga- 
tion of fuel conditions in power plants. Efforts here will 
yield a large return. 

Compressed air is the most expensive power to produce 
that is used for railroad shop and yard service. All air lines 
leading from compressors should be so arranged that each 
department can be cut out when working hours cease, or 
when it is no longer required. Fuel bulletin boards should 
be established at all district terminals. These boards should 
be used exclusively for fuel bulletins, circulars and graphic 
statements. Railroads that publish employees’ magazines 
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should see that each publication gives some space to the sub- 
ject of fuel conservation. Coal gates and coal chutes should 
be stenciled, “Save Fuel,” also other places where coal is 
handled or used. If every railroad man will but realize his 
personal responsibility to do his utmost under existing con- 
ditions, and if he will in his daily work steadily apply the 
good practices with which he is familiar, avoiding the poor 
practices and encouraging others to do likewise, enormous 
savings in fuel will result. 


REMOVE SOOT BY BURNING SALT 


Joseph Harrington, administrative engineer, United States 
Fuel Administration, at Chicago, describes a method for 
removing soot from the furnace walls and heating surfaces 
which was called to his attention by C. J. Causland, electrical 
engineer of the Pennsylvania at Chicago, and Jerome 
Kohout, chief chemist of the Commercial Testing & En- 
gineering Company, Chicago. He says: 

“One of the most difficult problems which conservation 
engineers in the State of Illinois encounter in the burning of 
local coal in both steam boilers and house-heating furnaces, 
is the removal of the excessive deposit of soot and tarry sub- 
stances on the cold heating surfaces of the boilers. This tar 
or soot has an insulating value far in excess of any com- 
mercial insulator. One 1/32 in. of soot on a boiler reduces 
the transmission of heat approximately 10 per cent, and 
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20 per cent for 1/16 in. In view of the well known fact that 
heating surfaces quickly become covered with soot as thick 
as the foregoing, the great importance of some method of 
removing it becomes apparent. 

“This process is in brief, the application of common salt 
to the fire under conditions which will produce dissociation 
of the sodium and chlorine from the salt and the subsequent 
combination of these elements with the carbon of the soot to 
form a substance which then passes off as a gas or drops 
off of the heating surface. The practice is briefly as follows: 

“The fire is put into good condition with a substantial body 
of hot fuel. Common salt, previously dried, is then thrown 
or sprinkled onto the incandescent fuel bed in a quantity 
depending entirely on the size of the furnace. In the case 
of a household furnace a pound at a time is ample, in the case 
of a large power plant boiler, four or five scoopfuls may 
be required. The dampers are kept open so as to maintain 
the furnace temperature and the salt is allowed to remain 
until the fumes have entirely disappeared. 

“Immediately upon charging the salt, the furnace becomes 
filled with dense white fumes which may require as much as 
half an hour to entirely disappear. If results are not se- 
cured on the first application, it should be repeated as many 
times as necessary. Once the heating surface is thoroughly 
cleaned, a small application every few days is usually suffi- 
cient to keep it so.” 


U.S. R. A. MECHANICAL DEPARTMENT 


Abstract of Mr. McAdoo’s Report to the President 
of the Work and Accomplishments of This Section 


N February 9, 1918, Frank McManamy, chief in- 
spector of locomotives for the Interstate Commerce 
Commission, was appointed manager of the Locomo- 
tive Repair Section of the United States Railroad Adminis- 


tration. On July 1, 1918, he was promoted to assistant di- 
rector of operation, in charge of the mechanical department 
ind his jurisdiction extended to include car repairs, super- 
vision of mechanical standards, and of tests of new devices. 
Later he was given jurisdiction over the enforcement of 


federal laws for the promotion of safety for employees. 

Methods Adopted for Improving Equipment.—On ac- 
ount of the competition of high wages paid by the ship- 
building plants and war industries generally there was a 
considerable shortage of skilled mechanical workers in rail- 
road shops. Immediate relief could only be secured by 
working a greater number of hours. Railroad shops on 
many of the important lines were placed on a basis of 70 
hours per week, and the remainder on 60 hours per week, 
which was approximately an average increase of 20 per cent 
in shop hours. In June all shops were placed on the 60- 
hour-per-week basis, which continued until the signing of 
the armistice, when arrangements were made for readjust- 
ing the hours, which were reduced on November 25 to nine, 
and December 9 to eight hours per day. 

Co-ordination of Locomotive Repairs——A check of the re- 
pair shops indicated that their combined capacity was ample 
to take care of all of the locomotives if they were properly 
distributed. Plans were immediately perfected to send loco- 
motives to the nearest available repair shop, regardless of 
ownership, and to distribute the work so that each shop 
could be worked to capacity. Under this plan, since Jan- 
uary 1, we have transferred 2,065 locomotives to the shops 
of other railroads under federal control, where they had 
been given heavy classified repairs; otherwise, these loco- 
motives could not have been kept in service. 


Comparison of Motive-Power Conditions.—Accurate com- 
parison of motive-power conditions with one year ago is 
difficult, because of the varying methods of rendering re- 
ports prevalent on the different lines. The improvement in 
the condition of locomotives is perhaps best indicated by 
the fact that, notwithstanding the tonnage handled during 
the year has been the heaviest ever known, there are now 
stored in good condition and ready for winter service, 1,189 
locomotives, while one year ago there was not a single serv- 
iceable locomotive in storage. ‘This improved condition is 
due to the co-ordination of shopwork. 

Condition of Freight Cars.—The general condition of 
freight cars has also shown a substantial improvement since 
the organization of the mechanical department. ‘The per- 
centage of bad-order cars to revenue cars on line has de- 
creased from 7 per cent in July to 5.3 per cent, which is a 
decrease of approximately 43,000 in the number of bad-order 
cars. 


GENERAL CONDITION OF EQUIPMENT AND TERMINAL 
FACILITIES 


One of the prime causes for the necessity of government 
control of railroads and one of the most serious conditions 
the Railroad Administration was called on to correct when 
assuming control, was the general bad condition of locomo- 
tives and cars. As the Railroad Administration had at that 
time no mechanical department organized to check up shop 
practices and handling of equipment at terminals, the In- 
terstate Commerce Commission promptly placed at the dis- 
posal of the Railroad Administration the records and per- 
sonnel of its Bureau of Locomotive Inspection and Bureau 
of Safety. 

The reports showed that in addition to the congestion 
caused by failure of shippers to unload cars promptly that 
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a serious situation existed on account of the number of bad- 
order cars at various terminals and also on account of the 
general defective, run-down condition of motive power. 

Prompt handling of locomotives was seriously hampered 
by the condition of roundhouses and the lack of facilities 
at many points to make running repairs to large modern 
locomotives. Roundhouses built 20 or more years ago for 
locomotives in service at that time were still being used to 
house locomotives more than twice the size for which they 
were designed. Repairs had to be made either out of doors 
or in open roundhouses with the temperature below zero. 
Steam pipes, injectors, air pumps, and even cylinders froze 
and burst, and in many cases locomotives were actually 
frozen to the track in roundhouses and could not be moved. 

Only two methods for improving the general condition 
of equipment existed ; namely, to increase the shop facilities 
and forces or to use more efficiently the facilities and forces 
which were available. Increasing the facilities and forces 
under war conditions was clearly impossible; this left as 
the only practical means of improving equipment conditions 
the adoption of some plan whereby existing facilities and 
forces could be made to produce greater results. 

The plan of considering the condition of equipment as 
a whole and taking steps to improve it by uniformly 
increasing shop hours on all railroads in the country and 
utilizing to their full capacity the facilities of all shops 
which could only be done under federal control is really 
what improved the condition of the locomotives and cars. 


STANDARDIZATION OF EQUIPMENT 


The standardization of locomotives and cars is an ideal 
which has long been striven for by the various organiza- 
tions of railroad officials, and much has been done by them 
to bring about this result. Complete accomplishment has 
never heretofore been possible because of an absence of au- 
thority to enforce standards which might be agreed upon. 
This has now been accomplished by the preparation and 
adoption of standard designs for different types of locomo- 
tives which are suitable for all classes of service and by 
standardization of freight and passenger equipment. 

Standardized Locomotives——In addition to the vigorous 
action which had been taken to improve the condition of 
existing equipment, the necessity of adding to the available 
stock was recognized and designs were worked out for stand- 
ardized locomotives and orders placed for their construction. 

The locomotives were built from standardized designs for 
various reasons, the principal of which are as follows: 

First. To reduce to a minimum the time required to pre- 
pare drawings, patterns, and dies, and thus enable deliv- 
eries to begin quicker than where separate drawings and 
patterns would have been necessary for each lot of locomo- 
tives allocated to a particular road. 

Second. To secure quantity deliveries. 

This method of construction has resulted in delivery being 
made at a quantity rate which could not have been ap- 
proached had the locomotives been ordered to individual 
designs. The increase in the rate at which standardized 
locomotives can be turned out is clearly shown by the fol- 
lowing comparison of two of the principal shops of the 
American Locomotive Company during a portion of July 
and August when the locomotives built were of individual 
design with a similar period in September and October when 
they. were building standardized locomotives. During five 
weeks, beginning July 20, an average of 1314 locomotives 
per week were turned out at the Dunkirk plant, while dur- 
ing five weeks, beginning September 14, an average of 19% 
locomotives per week were turned out at the same plant. For 
Schenectady, during the five-week period beginning July 
20, an average of 8 locomotives per week were turned out, 
while for the corresponding period beginning September 14 
an average of 13 2-5 locomotives were turned out. It will 
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be seen that the increased production due to the standard- 
ized locomotives was about 50 per cent. 

Third. It has also provided a supply of equipment, the 
parts of which are largely interchangeable, which is avail- 
able for use anywhere in the event of congestion. ‘This re- 
moves the necessity of carrying a large stock of repair parts 
peculiar to the locomotive and avoids delay which results 
when repair parts must be ordered from some distant own- 
ing road. 

Standardized Cars.—The freight car situation was han- 
dled along the same lines as were the locomotives. In ad- 
dition to the designs for freight cars, for which orders have 
been placed, designs have been prepared for all-steel box 
cars of 50 tons capacity, refrigerator cars of 30 tons capacity, 
general service gondola cars of 50 tons capacity, steel frame 
stock cars of 40 tons capacity, flat cars of 55 tons capacity, 
oil tank cars of 7,000 gal. capacity, oil tank cars of 8,000 
gal. capacity, oil tank cars of 10,000 gal. capacity, acid tank 
cars of 7,000 gal. capacity, acid tank cars of 8,000 gal. ca- 
pacity, and acid tank cars of 10,000 gal. capacity. While 
no cars have actually been built from these drawings, they 
are available at any time that the traffic needs show them to 
be desirable. 

Complete plans and specifications of all steel baggage 
cars, in both of 60-ft. and 70-ft. lengths, have been pre- 
pared, and tentative plans prepared for 70-ft. steel coaches, 
and for steel passenger and mail, passenger and baggage, 
passenger, baggage and mail cars. 

STANDARD PRACTICES 

Standard practices have been established and circulars 
of instruction issued for mechanical work covering the fol- 
lowing matter, which will result in more efficient and eco- 
nomical operation of locomotives and cars: Repairs and 
betterments to freight cars, painting freight cars, installing 
field ranges in cars, locomotive maintenance, care of journal 
boxes, inspection of ash pans and spark arresters, lubrica- 
tion of locomotives, repairs to refrigerator cars, and super- 
heating of locomotives. 

Rules have also been promulgated for the inspection and 
testing by the inspection forces of the railroad companies of 
all stationary boilers used, which will make it possible to 
save the insurance premiums now paid on such boilers. 


CONSOLIDATION OF MECHANICAL TERMINAL FACILITIES 


Under private operation, at many points complete organi- 
zations for the maintenance of a comparatively small num- 
ber of locomotives or cars were maintained side by side, 
which resulted in a duplication of work, heating plants, 
and supervising forces. Wherever a saving could be made 
without adversely affecting efficiency, such useless facilities 
were eliminated. Such consolidations have been made at 
417 points and the annual saving effected thereby amounts 
to $2,363,535.95. Additional consolidations are now under 
way. 

In connection with this work extensive investigations were 
conducted covering shop and engine-house operation, re- 
sulting in changes and improvements which have materially 
increased the output. For example, at one large shop the 
output of locomotives receiving classified repairs increased 
over 50 per cent, and increases ranging from 10 to 25 per 
cent were secured in many shops. It was also possible by 
rearranging the method of handling work in engine houses 
to release hundreds of employees that were sorely needed in 
other departments, and the saving effected in engine-house 
operation by such reduction in force, while not obtainable 
for all railroads, on one railroad alone amounted to $1,061,- 
332.68 per annum. 

The condition of motive power on all lines under federal 
control has shown a gradual improvement, and the locomo- 
tives in service are in much better condition than they were 
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one year ago. In addition to the improved condition of 
power in service there are now in white lead 1,021 locomo- 
tives in the various regions. ‘These locomotives have re- 
ceived classified repairs and are being held in reserve for 
winter service. ‘There are also being placed in storage for 
service during the winter months 150 new standardized 
locomotives which were recently received from the locomo- 
tive builders. 


NEW DEVICES FOR LOCOMOTIVES AND CARS 


On account of the vast number of new devices for use on 
locomotives and cars which were submitted, a comprehensive 
plan for handling this question was necessary. Detailed in- 
structions were issued by circular establishing rules for the 
submission of such devices for the consideration of the Rail- 
road Administration and a committee on appliances was 
created to conduct necessary investigations and to pass upon 
the value of all devices or appliances thus submitted. Up 
to date 692 such devices, which cover practically everything 
used in locomotive or car construction, have been submitted. 
One hundred and thirty-five of these have been examined, 
ten of which have been recommended for test under service 
conditions. ‘These tests will proceed under the direction of 
the mechanical department. 


EDUCATION OF RAILROAD EMPLOYEES 


It has long been recognized that the service rendered by 
railroad employees is capable of substantial improvement 
by proper training of employees along industrial lines, and 
many railroads have in existence plans for furnishing addi- 
tional training for their employees. 

The Railroad Administration is in sympathy with this 
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work and plans are being considered for establishing a2Sys- 
tem of technical training for railroad employees in connec- 
tion with the Board of Vocational Education. It is also 
believed that this work may be profitably extended to em- 
ployees. who have been injured in the service ‘to an extent 
that prevents them from following their usual vocation, but 
with proper training may fill other-responsible positions... 


ORGANIZATION 


The work of the mechanical department, Division. of. Oper- 
ation, has been conducted with a total force of approxi- 
mately 60. Of these, 28 are considered as field men whose 
duties are to conduct investigations concerning shop prac- 
tices and shop output and to furnish first-hand information 
relative to the efficiency of the work performed and the gen- 
eral condition of the equipment. They are also used to con- 
duct investigations and handle disputes between shop men 
and railroad officials which have not reached the point 
where they should be referred to the Division of Labor. 

The office force, in addition to handling ordinary corre- 
spondence, receives, checks and compares the reports show- 
ing the general condition of equipment, the assignment 
of locomotives to shops for repairs as well as the assignment 
of new locomotives received from the builders. It also in- 
cludes the mechanical engineering staff, which checks up 
the designs for locomotives and cars, receives reports of 
failures of standardized locomotives, and corrects faulty 
construction. The mechanical engineering staff also acts 
as a clearing house for information concerning standard de- 
signs of locomotives and cars, distributes drawings and other 
data necessary to the proper standardization of equipment 
and keeps the practices up to the standard. . 


NEW TYPE OF LOCOMOTIVE FIREBOX 


By the Introduction of Thermic Syphons the Evapo- 
rating Efticiency of the Boiler Is Materially Increased 


HE Chicago, Milwaukee & St. Paul has recently com- 
pleted a series of road tests of a locomotive equipped 
with a new type of firebox. The principal feature of 

the design consists of two water legs extending longitudinally 
from the throat of the boiler to the crown sheet. ‘The trials 
were conducted with one locomotive so equipped and another 
of the same class with a firebox of the usual type. The re- 
sults showed that the new design caused a noteworthy in- 
crease in the boiler efficiency with a corresponding decrease 
in the fuel consumption. The performance, as developed by 
the tests, is summarized in the adjoining table. Locomotive 
7142 had the ordinary type of boiler, while engine 7615 had 
the new type of firebox. 

The boiler tests conducted at Coatesville in 1912 proved 
conclusively that the water evaporated per square foot of heat- 
ing surface in a locomotive boiler is much greater in the fire- 
box than in the boiler tubes and flues. The maximum evap- 
oration per square foot of tube heating surface is estimated 
at about 10 lb. per hr., while the corresponding figure for the 
firebox is 55 lb. per hr. Since these important facts have 
been demonstrated, the tendency in boiler design has been 
along the line of increased firebox heating surface. It is a 
difficult matter to secure more than a very limited increase 
in the area of the sheets in the usual design of firebox. To 
overcome this difficulty J. L. Nicholson of the Locomotive 
Firebox Company, Chicago, recently patented a new design of 
firebox. The salient features of this design are the water 
legs in the firebox, known as Nicholson Thermic Syphons. 

The syphon is formed from a single sheet rolled to shape 


and closed by welding along the front edge. The sides are 
set four inches apart and joined to the crown sheet, extending 
from a point about 18 in. from the front edge to about 6 in. 





GENERAI. RESuLTs oF TEstTs 
Decrease. 
Engine Engine Engine 
7142 7615 7615 
Per cent 
Pounds coal fired per thousand gross ton 
CR EE 6.05.60 be cea aw anes wan 124.36 93.64 24.7 
Pounds coal fired per thousand gross ton 
ONE, 265 cKanewanneee tae e ene 124.36 86.63 30.3 
Pounds coal fired per locomotive mile... 271.9 218.9 19.4 
Average tonnage hauled............... 2,190.0 2,340.0 6.8* 
Pounds of water used per thousand gross 
We SE has sosscrebabbesenesabenan 670.72 596.22 11.1 
Pounds water evaporated per pound of 
GUNN WUE. 8 isscceeesannwssedeuseenee 5.39 6.36 18.0* 
Equivalent evaporation per pound of coal 
RES re ere ee 6.54 7.74 18.3* 
Equivalent evaporation per pound of dry, 
ME otns aad enaes cabanas eee eee 7.28 8.60 38.37 
Equivalent evaporation per pound of com- 
EE eee Se ree ere e: 8.37 10.49 25 .3* 
Re Re rere ee re rere se 57.65 73.75_ 27.92® 
Front-end temperature ...ccceccioesssc 625 deg. F. 550deg. F. 13.6 





* Increase. 





from the rear. The front edge of the water leg is parallel to 
the tube sheet; from the back of the crown sheet it slopes 
downward toward the throat of the boiler. The cross section 
of the leg is increased at the lower edge to form a segment of 
a circle six inches in diameter, which joins a 6-in. tube ex- 
tending into the lower portion of the tube sheet. The syphons 
thus form a support for the sectional brick arch. Fig. :1 
shows the side elevation and plan of the firebox on which the 
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tests were made, equipped with the syphons. Fig. 2 shows 
another method of installing thermic syphons in locomotive 
fireboxes. In this case, instead of flanging the neck of the 
syphon out and welding it into the throat sheet, a separate 
diaphragm plate is used, the syphon being formed with a 
separate neck and expanded into the diaphragm plate, also 
being riveted and welded as shown. This is for the purpose 
of giving more flexibility to the installation, and also to en- 
able the manufacturers, by eliminating the flanged portion 
of the neck and making the neck long enough to fit extreme 
cases, to standardize the manufacturing forms and dies. 
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TEst CONDITIONS AND METHODS 

The test runs were conducted between Milwaukee and 
Portage, Wis. The distance westbound was 91.8 miles and 
eastbound 89.1 miles. There was no attempt to control the 
makeup of the test trains. The tonnage was limited to what 
the engines could handle on the ruling grade, and trains were 
run as extras with whatever cars were available. Two trips 
eastbound and two westbound were made with each locomo- 
tive, the same engine crew being used on all the tests. A 
road foreman of engines acted as cab observer and all other 
readings were taken by employees of the test department un- 
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The locomotives tested were of the Consolidation type, 
using saturated steam and equipped with piston valves and 
Walschaert valve gear. They were alike in all respects ex- 
cept that the firebox of locomotive 7615 was equipped with 
the Nicholson Thermic Syphons supporting the brick arch, 
while 7142 had a brick arch supported on four 3-in. arch 


tubes. Both had recently received heavy repairs. 

i LocoMoTiveE Data 

} Engine 7615 Engine 7142 

i. Cylinder diameter and stroke......... 23 in. by 30 in. 23 in. by. 30 in. 
Reemeete? GF rivers... csc cccccceses 63 in, 63 in. 
Memetive Ort... .... oo scence 42,800 Ib. 42,800 Ib. 


190,400 Ib. 
216,900 Ib. 
351,450 Ib. 


189,200 Ib. 
215,700 Ib. 
350,250 Ib. 


Weight on Crivers........scsceeeeees 
Total weight of engine..............- 
Total weight of engine and tender.... 


F ( Straight. Straight. 
IIE vs. chig sr xcc.s snes sd spo biniciens | pailel aes Be sc gl 
Boiler diameter, first course.......... 7534 in. 7534 in. 
IN NN ond ieiece aria bee elasieare 48.8 sq. ft. 48.8 sq. ft. 
Tubes, number and outside diameter.. 414—2 in. 418—2 in. 
Tube heating surface........cccsccese 3,143.0 sq. ft. S,i73.4 ea.. tt. 
Normal firebox heating surface....... 195.7 sq. ft. 195.7 on. ft. 
Heating surface added by arch tubes...  ......e0es 29.3 sq. ft. 
Heating surface added by thermic sy- 

NIN i iaiasrechs in wsashs:3-0 eh) 4i¥ia'wie/e lb 0.0 SOR UE See RR eee ee 
Total firebox heating surface........ 248.7 sq. ft. 225.0 sq. ft. 
Total heating surface ......0.ccccees 3,391.7 sq. ft. 3,398.4 sq. ft. 
Total heating surface + grate area... 69.5 69.6 
Firebox heating surface ~ total heat 

ing surface, per cent........ceeee- 73 6.6 
Firebox heating surface + grate area.. 5.1 4.6 

















Fig. 1—Firebox of Chicago, Milwaukee & St. Paul Locomotive Equipped with Nicholson Thermic Syphons 


der the direction of G. P. Kempf, engineer of tests. Weather 
conditions were uniform throughout the tests. 





Train MAKE-UP, ToNNAGE AND TIME. 














Tonnage Time Time 
Cars hauled over over in 
Eng. Test over ruling Adjusted Gross division, motion, 
No. No. ruling grade grade tonnage ton-miles hr. min. hr. min. 
1-E 49l1ds. 5 empt. 2565 2565 228,285 6 54 5 38 
2-W 291ds. 1 empt. 2027 2166 198,853 6 59 5 14 
7615 | 3-W 321ds. 1 empt. 2055 2237 205,410 7 46 5 54 
4-E 341ds. 35 empt. 2392 2391 212,900 6 i > 
Ave. 36 1ds. 10 empt. 2260 2340 211,362 6 59 5 30 
1-W 35 Ids. 31 empt. 1976 1976 181,400 8 27 6 27 
2-E. 47 1ds. 7 empt. 2315 2294 204,200 6 38 5 8 
7142 | 3-W 451ds. 0 empt. 2006 1990 182,700 7 13 + oe 
4-E 51l1ds. 0 empt. 2499 2499 222,400 5 45 > & 
Ave. 441ds. 9 empt. 2199 2196 197,675 7 1 5 35 





The engines were coaled at the chutes, no attempt being 
made to select the coal. The amount used was obtained by 
weighing the tender at the end of each run with all water 
emptied out of the tank. Sacked coal was used while at ter- 
minals and standing or switching on the road. ‘ 
Samples were taken from the tender during each trip and 
were later analyzed. The average analysis was as follows: 
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ANALYsIS OF COAL as FIRED 


Eng. Volatile _ Fixed B.t. u. per 
No. Moisture combustible carbon Ash pound coal 
7615 10.00 35.02 38.75 16.23 10,184 
7142 10.21 37.36 40.80 11.63 11,008 


The coal consumption and firing rate are shown below: 
Coat ConsuMPTION 

















Average’ Lb. coal Lb. coal Lb.coal Lb. coal 
Total lb. coal perhr.per firedper firedper fired per 
Eng. Test Ib. coal fired sq. ft. of 100-car locomotive gross 1,000 

No. No. fired per hr. grate mile mile ton-miles 
1-E 18,400 3,262 66.84 382.8 206.7 80.60 

2-W 20,450 3,903 80.00 689.0 222.7 102.84 
7615} 3-W = 20,820 3,523 72.19 $13.7 226.8 101.35 
4-E 19,505 3,744 76.72 317.6 219.1 91.61 

Ave. 19,794 3,599 73.75 440.6 218.9 93.64 

1-W = 29,450 4,558 93.40 486.0 320.8 162.12 

2-E 22,100 4,300 88.11 483.9 248.3 108.22 
7142 |} 3-W = 25,855 4,568 93.60 638.1 281.6 141.51 
) 4-E 20,930 4,120 84.42 461.1 235.1 94.10 
re 24,584 4,401 90.18 $10.8 271.9 124.36 


From an operating standpoint 
both locomotives was satisfactory, 


the boiler performance of 
although it was noticeable 


























Fig. 2—An Improved Method of Applying the Thermic Syphon 
to the Throat 


that the boiler of engine 7615 was more responsive to the de- 
mands made upon it than that of engine 7142. 

It will be noted that the average boiler horsepower devel- 
oped by locomotive 7615 was 807.4, as compared with 834.8 
horsepower for engine 7142. This is to be accounted for by 
the fact that engine 7142 consumed 12.4 per cent more water 
per thousand gross ton miles. Neither of the locomotives was 
forced to the limit of the capacity of the boiler. Engine 7615 
developed a maximum boiler horsepower of 1,015 on the 
grade from Milwaukee to Brookfield. This is at the rate of 
10.62 lb. equivalent evaporation per square foot of heating 
surface per hour. 

Both locomotives had double exhaust nozzles with 314-in. 
tips at the time these readings were taken. On the last round 
trip with engine 7615 the tips were enlarged to 3-11/16 in. 
diameter, which reduced the vacuum somewhat. The front 
end temperatures were obtained by means of a Hoskins 
pyrometer. It is thought that owing to an improper adjust- 
ment of the recorder the temperatures recorded for engine 
7142 are too low. 

No analysis was made of the front end gases, so it is im- 
possible to tell exactly what changes in combustion conditions 
were brought about by the changes in the firebox. The re- 
duction in the coal consumption, the increase in the evapora- 
tion and the marked absence of smoke indicates that the 
syphons tend to improve combustion conditions by breaking 
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up the stream of gases and securing a better mixture of the 
combustible gases and the air. 

In considering the increased boiler efficiency secured by 
the use of the Nicholson Thermic Syphons it should be noted 
that engine 7615 was working at a lower rate of evaporation 








BoILer PERFORMANCE—-CoAL ANp APPARENT EVAPORATION 











Lb. coal Lb. water Lb. water 

fired Lb. water evap’d  evap’d Temp. Average Factor 

Eng. Test per evap’d per lb. per sq.ft. feed boiler of 

o. No. hour per hour coal _ heat. surf. water pressure evap. 

1-E 3,262 21,782 6.68 6.42 49 Deg. 198.3 1.2187 
2-W 3,903 23,553 6.04 6.94 52 Deg. 199.2 1.2149 
7615 } 3-W 3,523 22,825 6.48 6.73 52 Deg. 198.9 1.2149 
4-E 3,744 23,589 6.30 6.95 51 Deg. 198.4 1.2159 
| Ave. 3,599 22,912 6.36 6.75 51 Deg 198.7 1.2159 
1-W 4,558 23,707 5.20 6.97 50 Deg 198.8 1.2170 
2-E 4,300 24,554 5.71 7.22 54 Deg 198.3 1.2129 
7142 } 3-W 4,568 23,394 5.12 6.88 58 Deg 196.6 1.2086 
4-E 4,120 23,338 5.66 6.88 52 Deg 197.6 1.2149 
l Ave. 4,401 23,728 5.39 6.98 53 Deg. 197.9 1.2139 


BoILer PERFORMANCE—EQuiv. Evapr. Horse Power ANp EFFICIENCY 
Equivalent-evaporation—from and at 212 Deg. F. Ib. 


























A Per hr. Perlb. Per Ib. Per lb. Boiler 
Eng. Test Per  persq. ft. ofcoal of dry of com- Boiler effi- 
No. No. hour heat. surf. as fired coal bustible hp. ciency 
1-E 26,546 7.82 8.14 9.04 9.42 769.4 67.00 
2-W 28,615 8.43 7.34 8.14 10.22 826.5 @ 3.63 
7615 } 3-W 27,730 8.16 7.87 8.74 11.09 803.7 77.96 
4-E 28,682 8.45 7.66 8.51 10.77 831.3 77.26 
Ave. 27,858 821 7.74 860 10.49 807.4 73.75 
1-W 28,851 8.48 6.33 7.10 8.26 836.2 58.00 
2-E 29,781 8.76 6.93 7.895 8.95 863.2 61.35 
7142 | 3-W 28,274 8.31 6.19 6.96 7.85 819.5 53.89 
4-E 28,353 8.34 6.88 7.59 8.56 821.8 58.10 
Ave. 28,803 847 6.54 7.28 8.37 834.8 57.65 
Drarrt AND Front Enp TEMPERATURE 
Lb. coal Draft—Inches of water Front 
Lb. coal fired per — A end 
Eng. Test fired sq. ft. grate Front Temp. 
No. No. per hour per hour end Firebox Ash pan Deg. 
1-E 3,262 66.84 5.2 1.67 .27 520 
7615 } 2-W 3,903 80.00 5.3 1.66 .29 536 
| Ave. 3,582 73.42 5.25 1.66 "28 528 
1-W 4,558 93.40 5.3 1.56 22 610 
7142 | 2-E 4,300 88.11 5.0 1.27 17 589 
Ave 4,429 90.15 §.15 1.41 .195 599 





than engine 7142 and also at a lower rate of combustion, 
which made a favorable condition for obtaining higher boiler 
efficiency. In this connection, however, it should not be over- 
looked that this was not due to operating conditions favoring 
engine 7615, as the average tonnage hauled by this locomotive 
was 6.8 per cent greater than that hauled by engine 7142. 
Making due allowance for the favorable evaporation and 
combustion rates, there remains a gain in economy which 
cannot be attributed entirely to the increased firebox heating 
surface. There is evidently a further saving due to the in- 
crease in the radiating surface in the firebox, to the more 
intimate mingling of the combustible gases with air in the 
firebox and to the more rapid circulation through the boiler. 
It is estimated that the rate of flow through the syphons is 
so fast that all the water in the boiler passes through them 
every five minutes. Such rapid circulation will cause the 
water to remain at more nearly uniform temperature through- 
out the boiler. This should result in a decrease in the boiler 
troubles due to unequal expansion and contraction. 

The cost of application of the Nicholson Thermic Syphons 
is low, and it is anticipated that the maintenance charges will 
be negligible compared with the savings effected. The syphon 
requires no more attention than any other part of the firebox 
and when properly applied is practically fool-proof and acci- 
dent-proof. The first installation has been in service for 
four months and has given no trouble from mud or scale. 
The rapid circulation has kept the syphons clean and has 
apparently resulted in throwing the mud and scale into the 
back water leg, where it can easily be removed. Up to the 
present time there has been no evidence of scale in the 
syphons, and no leak or trouble of any nature has developed 
at the seams or stays. The C. M. & St. P. is now planning 


to install the syphons on several additional locomotives. 
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STANDARD 2-6-6-2 


Weights: Total 448,000 


TYPE LOCOMOTIVE 


lb., Drivers 358,000 Ib.; 


Tractive Effort Compound 80,0001b., Simple 96,000 Ib. 


HE first of the standard Mallet type locomotives de- 

signed by the United States Railroad Administration 

has recently been turned out by the Schenectady works 
of the American Locomotive Company, for delivery to the 
Chesapeake & Ohio. The locomotive is of the 2-6-6-2 type, 
the lighter of the two standard Mallet types, and orders 
were placed for 30 of these locomotives. 

The locomotive has a weight on drivers of 358,000 Ib., 
2,000 lb. less than the maximum permissible within the axle 
load limit of 60,000 lb. The cylinders are 23 in. and 35 in. 
in diameter by 32 in. stroke and the locomotive is designed 
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wide, with a maximum thickness of 5 in. over the pedestals 
and a minimum thickness of 4%4 in. The lower rails have 
a maximum and minimum thickness of 3% in. and 3 in. 
respectively. The high pressure frames are designed with 
splice joints at the rear for attachment to a Commonwealth 
frame cradle which includes in one casting the frames, rear 
deck plate and trailer equalizer fulcrums. ‘The high pres- 
sure cylinders are supported on a single front rail which is 
cast integral with the main frames. 

The low pressure frames are designed to receive the articu- 
lation joint, which is of the Baldwin universal type, hinged 
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Boiler for the Standard 2-6-6-2 Type Locomotive 


to deliver a tractive effort of 96,000 lb. simple and 80,000 
lb. compound. In the table will be found a comparison of the 
principal dimensions and data for a number of Mallet 
locomotives of the 2-6-6-2 wheel arrangement, of which the 
standard locomotive is the heaviest both on drivers and in 
total weight. 

The boiler has an outside diameter at the first ring of 90 
in., increasing to 95 9/16 in. at the fourth ring just forward 
of the firebox. The dome is located on the second ring from 
the front and is 9 in. high. 

The firebox has a combustion chamber extending forward 


for movement about a horizontal axis transverse to the center 
line of the locomotive and provided with a ball joint pin 
connection at the high pressure unit end. The low pressure 
cylinders are supported by double rails, both of which are 
bolted to the main frame. The frames of both units are 
spaced 41 in. from center to center, while the cylinders 
have a spread of 85 in. Owing to the size of the low pressure 
cylinders the face of the lower rail bolting flange is only 20% 
in. from the center line of the locomotive, thus requiring an 
offset in the front frame rail. This is provided by bolting the 
front rail to the inside face of the lower rail extension of 














The Railroad Administration Standard 2-6-6-2 Type Locomotive 


into the barrel of the boiler 84 in. from the throat sheet, 
making the tubes 24 ft. long. It is fitted with a Security 
brick arch carried on five arch tubes and is fired by a 
Standard stoker. The fire door is of the Shoemaker power 
operated type and the grates are operated by Franklin power 
grate shakers. The boiler is fitted with the Locomotive Super- 
heater Company’s Type A superheater with 45 units. 

In general the detail design of the frames follows that of 
all the other standard type locomotives which have been built. 
The top rails for both high and low pressure units are 6 in. 


75 


the main frame and reducing the lateral thickness of this 
section to 3 in. where it is joined under the cylinder to 
the front rail. The section of the extension under the cylin- 
ders is 11 in. deep, while that of the front rail has a verti- 
cal thickness of 7 in. The upper front rail is bolted and 
keyed to the top of the main frame over the front pedestal. 
The section of the main frame here is 13 in. deep with hori- 
zontal slots for the splice bolt nuts over the pedestal. 

The cylinders and valve chambers throughout are bushed 
with Hunt-Spiller gun iron. In the design of the high pres- 
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sure cylinders is incorporated the Mellin intercepting valve 
which completely controls the admission of steam, either ex- 
haust from the high pressure cylinders or steam direct from 
the boiler, to the low pressure receiver pipe. Piston valves 








Comparison oF RECENT MALLer Loc TIVES OF THE 2-6-6-2 TypPE 
ONO ee U.S. Std BR&P. N.&W. C&O. 
IRN 80105 Ag: solace’ sie: aseteqniizee 1919 1914 1912 1911 
SR ES Aree eer soe American American American Amcrican 
Tractive effort, Ib............ 80,00 80,000 72,800 72,800 
BEE WOIGRE: ID. eee cece deve 448,000 429.000 405,000 400,000 
Weight on drivers, Ib..... .. 358,000 355,000 337,000 337,500 
Diameter drivers, in, at rete ahs 57 57 56 56 
Cylinder diameter and stroke, in. 23 & 35 2314 & 37 22 & 35 22 & 35 

x 32 x 32 x 32 x 32 
Steam pressure, lb. per sq. in.. 225 200 200 200 
Heating surface, total evap., 

BGs. o.o:5 56616: 50 sinie eens 5,443 4,935 5,003 5,064 
Heating surface, equivalent,* 

REIIRY lahiciosi5 dor 6 stat eases bs 7,381 6,473 6,485 6.430 
Gene G68. OG. ft... ..- cc csess 76.3 72.2 ae 72.2 
Tractive effort x dia. drivers 

equivalent heating surface*.. 617.8 704.5 628.6 634.0 
Firebox heating surface 

equivalent heating surface,* 

PEF CONE 2c cccccsces coves 5.6 6.0 5.3 6.1 

*Equivalent heating surface total evaporative heating surface + 1.5 
times the superheating surface. 
are employed with both the high and low pressure cylinders. 


in diameter and have a maximum 
The valves for the low pressure cylinders are 


These valves are 12 in. 
travel of 6 in. 
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Clearance Diagram for the Standard 2-6-6-2 Type Locomotive 


double ported while those for the high pressure cylinders 
are the same as are used on the 0-6-0 type switchers. 

The high pressure piston specifications call for either 
rolled or cast steel of dished section, while for the low 
pressure pistons the center of which has a diameter of 3034 
in., exclusive of the bull ring, cast steel only is specified. 
Hunt-Spiller gun iron bull rings and packing rings are used 
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distribution is controlled by the Baker valve gear and the 
Chambers back head type throttle. The locomotive is fitted 
with a Lewis power reverse gear. 

The driving journals throughout have a diameter of 11 in. 
and are 13 in. long. The driving boxes are interchangeable 
on all journals, except that the crown brass for the main 
journals is finished with a clearance of 1/100 in. instead of 
1/32 in. The same driving box is also used on 
the heavy Mountain type locomotive, with the exception 
of the main journals, and on the main journals of the 





Tube Layout and Firebox Section—Standard Light Mallet Type 
Locomotive 


light Mikado type locomotive. The engine truck is of 
the constant resistance type and the trailer truck is of the 
Cole-Scoville type. 

The tender tank has a water capacity of 12,000 gallons 
and a coal capacity of 16 tons. It is carried on a Common- 
wealth cast steel frame, and is one of the three standard 
types which have been designed to meet the requirements of 
all of the standard locomotives. The trucks have cast steel 
side frames and are of a design which is used on all the 
standard freight locomotives. The Unit Safety drawbar and 
Radial buffers are used between the engine and tender. 

Among the specialties with which these locomotives are 
equipped are four Coale three-inch open safety valves, No. 
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Weight Distribution Diagram for the Standard Light Mallet Type Locomotive 


on both high and low pressure pistons. The design of the 
crossheads is the same in detail as that employed on all pre- 
viously built standard locomotives, and is interchangeable 
with that on the 0-6-0 switchers. Paxton-Mitchell packing 
is fitted both on the valve stems and piston rods. Steam 


13 Nathan non-lifting injectors, Nathan bull’s-eye lubrica- 
tors, Ashton steam gages, Okadee flanged blow-off cocks 
and Barco flexible pipe joints. 

On the diagrams, prepared by F. P. Pfahler, chief mechan- 
ical engineer, Division of Operation of the Railroad Admin- 
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istration, will be found the clearances and actual wheel load 
distribution for these locomotives. Other dimensions and 
data are as follows: 


General Data 





ee 5. 5.5334 an dante nAdnisae Gan en ewna teat aoe saaeuee 4 ft., 8% in 
ee Oe ee ee ree ee ee ee ee Ce ee Ce re ers Fieight 
Re re ee Tey pee re rrr Bit. coal 
TOES CHO, COMMONS 66 c6a cok) 003s sews sbne Dede ds eSRa SOS 80,000 ib 
OREIRCE  CIPGIE. REIN no ena ob 8: 5)si hes 4 cae Row ea waa eww digare bene 96,000 Ib. 
EAE F1h) TALEO. RON ca sre aie a0 ow lo) 018 Sia aus Oe a GaSe Slate Ose 448,000 Ib. 
Cee ee Se ee ee ne ee ers ee ree 358,000 Ib. 
REE EN SAM A an conc om ame ae ene Gieamaleaciannie wisest 32,500 Ib, 
Oe eee Reh: NN Ns oc ia ip se sack aloe core Web erellelb dw wieeles Ha wae 57,500 Ib. 
Weight of engine and tender in working order................. 654,000 Ib. 
WU IRE: RRO oie chaise oi cin ey agile om WWiks 4G hin Oban ms Sea ft. 
Nn PR NO ease ic ipsa asesaeiere are ia we sae oA ow ecko ek RI 10 ft. 6in. 
RT ARNy END ANREIIoca cos x 52 casa la em bapa estar erm ece @ wISe ow hid er, ales ie ork 49 ft. 9 in. 
Wiese! Tne, Cee BA BOMB. ioe .56 bp 4 50.6 5 be erwdesieseeeae 8 it. 5 in. 
Ratios 
Weight on drivers = tractive effort, S1NDIE... 0.006565 ceses see ces KO j 
Total weight (ACTIVE CEPR GMI ask r0 thd. da a a Gd <0-s AS wre ee ae 4.7 


Tractive effort, 


surface’ 


compound X diam. drivers ~ equivalent heating 


Sia tone ae ee eoaca la ace eA ke ae oo Els oie Wine Wie IA Ria ok aE 617.8 
Equivalent heating surface” = Grate AXA. « « 6.4:00:0:0:0:010200)s0006600ss's 100.3 
Firebox heating surface -- equivalent heating surface,* per cent........ 5.6 
Weight on drivers ~ equivalent heating surface*.............ceceeees 48.5 
Total weight Se Valene ease UL ERCE a. so 5 6:5 56 0:5 508.0 04:9 0.800 4sinisi, 60.7 
Volume equivalent simple: CYIMGETS. 6.6.5 cic wwisacies cosas ce ceee ceded Ct Ts 
Equivalent heating surface* = vol. cylinders.........cccccccosssccved 340.5 
Cente BOR <—— WO COUR. cs eau chvecen a NeuNenseedosusis aueSiemanamalee 3.4 


Cylinders 


Ck da lcaviasen Tc Ssp aia ws iv A Sa a seek cw ts Fes SG en ko Compound 
C REG GEOHE 5 :e iisicse Ss cance sawswsccase ee cee Mek Oe Bp, ae ae ae 


Valves 


Te ee ee a ee as ee ee ee ee ee re ee Se eee te eee ee ee ee ee Piston 
WET cali d tea win woe aid oo ea ea RAIS ee Iv ne a we ee le we ele 12 in. 
sae to ena icia qu mie mT aie: Wise hCG) > WaTare Ob Wie is ala i BINION Ae RTO RES 6 in. 


Wheels. 
NORRIE rai Ts 55 6 ko wena ss res oS is Si a ee Sy ait. 
irnals, main, diameter and length................ 11 in. by 13 in. 
urnals, others, diameter and length............... 11 in. by 13 in. 
a: Sek NEGRI CARMEN. 25 vc 6 ca he eae smn Seasasakena ower 30 in, 
rm EDIE. SMRIUARN RS oso vc 55 ww bind oles dhislave ce midie a ork slew aba 6% in, by 12 in. 
Trailing truck wheels, 43 in. 


JTiVing, lan 


BIN sg fasts Cg Pea ota veal eite usher ere pie ieee er apve oe TI a ee Straight top 
Working pressure ........ alaotarasaininie at tera eiahoies\era yore a ee 225 lb. per sq. in. 
DUCE FT SSE CIR incite kdb scene ke bapa ane ea awwe 90 in, 
Pen AGT GR RMRMD Gace se lari sa sarge sata a or aca 114% in. by 96% in. 
» MHICIICRE Sei5.6i0< 0.00 Sides, back and crown, 3% in.; tube, % in. 
EOE COREE i xcs cucu ccanne t Sides and back. 5 in.; front, 6 in. 
et and ontside diameter... . oc. s0c ccc c0000c0cececktt—=2u a. 
C BG OURISER DIOMCIEE og osais sd cies u aeons sanwasenane 45—5% in. 
3, length 
“ tubes 3 
Be EMMI Gx as ave cerbusta os as thes bcc ieig idea A ESA RIS Meee 1,549 sq. ft. 
Pe; BECOOR AUG AUG GUBORs 6s .ccd.c énedssicsinn tases 416 sq. ft. 
-e, total 5,443 
RUIN RUN IINE  56 a sey cs oid 0 a eo BG 1,292 
MUI RAGTT WCALING BUGTACE 55 6.0s0-5.aie cs, s/00 sae baewed aeeeseselew 7 
rate area 





Water bottom 
Beis lo Dare shit 1e sy Patapum tats mae Cast steel 





capacit: 


Nght Not Say aera cp cin AN ee eds Ck 16 tons 


“Equivalent heating surface = total evaporative heating surface + 1.5 
times the superheating surface. 


ENGINE FAILURES—CAUSES AND 
REMEDIES* 


It has been said that the engine failure reports form one 
of the best barometers of the efficiency of the mechanical 
department, and this is indeed the case where all detentions 
and reported failures are carefully investigated before they 
are recorded. Where the engine failures charged depend, 
however, on the reports of conductors or on interpretations of 
the rules by the despatcher’s or trainmaster’s clerk, the ac- 
curacy of the charge is often open to question. 

An engine failure on the line of road is an expensive 
proposition, more far reaching in its effects on the movement 
of trains than is generally believed by mechanical men who 
have had no road experience, often so upsetting the des- 
patcher’s pre-arranged schedule that we cannot be surprised 
if he loses his temper and feels like charging every delay, 
regardless of cause, as an engine failure. 


_. Abstract of a committee report presented at the 1918 convention of the 
Traveling Engineers’ Association. 
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DEFINITION OF WHAT CONSTITUTES AN ENGINE FAILURE 


1. All delays waiting for an engine at an initial terminal, 
except in cases where an engine must be turned and does not 
arrive in time to be cared tor before leaving time. 

2. All delays on account of engines breaking down, run- 
ning hot, not steaming well, or having to reduce tonnage on 
account of defective engine, making a delay at a terminal, a 
meeting point, a junction connection, or to other traffic. 


DELAYS THAT SHOULD NOT BE CONSIDERED AN ENGINE 
FAILURE 


1. Do not report cases where engines lose time and after- 
wards regain it without delay to connections or other traffic. 

2. In cases where a passenger or scheduled freight train 
is delayed from other causes, and an engine (having a defect) 
makes up more time than she loses on her own account, 
should not be called an engine failure. 

3. Do not report delays to passenger trains when they 
are less than five minutes late at terminals or junction points. 

4. Do not report delays to scheduled freight trains when 
less than 20 minutes late at terminals or junctions. 

5. Do not report delays when an engine is given excess of 
tonnage and stalls on a hill, provided the engine is working 
and steaming well. 

6. Do not report delays on extra dead freight trains if 
the run is made in less hours than the miles divided by ten. 

7. Do not report engine failures on account of engines 
steaming poorly, or flues leaking, on any run where the 
engine has been delayed:on side-tracks other than by defects 
of engine, or on the road an unreasonable length of time— 
say, 15 hr. or more per 100 miles. 

8. Do not report an engine failure for reasonable delays 
in cleaning fires and ash-pans on the road. 

9. Do not report failures against engines that are coming 
from outside points to the shops for repairs. 

10. Do not report cases where an engine is held in the 
roundhouse for needed repairs and called for by the operating 
department, they being informed that the engine wiil not be 
ready until a stated time. Failure to provide that engine be- 
fore the stated time should not be called an engine failure. 

11. Do not report broken draft rigging on engines and 
tenders caused by air being set on train, account of bursted 
hose or breaking in two. 

12. Do not report delays to fast schedule trains when the 
weather conditions are such that it is impossible to make the 
time, provided that the engine is working and steaming well. 

13. Do not report delays when an engine gets out of coal 
and water, caused by being held between coal and water 
stations an unreasonable length of time. 

If rule No. 2 is correctly interpreted there is no need for the 
13 qualifying rules. However, if an engine apparently fails 
on the line of road, it is charged as an engine failure, although 
the engine may be in perfect condition and the delay due en- 
tirely to other causes, such as mishandling on the part of the 
crew, either engineer or fireman, excessive tonnage, weather 
conditions, or any of a hundred possible causes, any of which 
may result in a poor engine performance and for which the 
engine or its condition is least of all responsible. 

The true cause of the poor performance should be deter- 
mined by a full investigation, which, however, may not be 
possible immediately and, consequently, when determinéd sev- 
eral days may have elapsed before the cancellation of the 
charge is requested. This being the case, it appears to this 
committee, in justice to the mechanical department, it would 
be much more equitable were all doubtful cases simply shown 
as delays on the “morning report” and these delays then 
promptly investigated and where the failure is established it 
be so reported on a subsequent report, or else a monthly report 
compiled, showing all failures and delays. 

Any criticism to be of value must be constructive; therefore, 
as a first step toward the elimination of engine failures, we 
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would recommend a closer relationship between all depart- 
ments of a railroad, “get-together” meetings about once a 
month where engine and train performance can be freely dis- 
cussed and wrong practices corrected. 

We would also recommend that the mechanical department 
be kept advised as far ahead as possible of any power require- 
ments, so that fitting preparation can be made, as where no 
such system obtains the roundhouse foreman will sometimes 
take a chance when pressed for power and let an engine go on 
the assumption that perhaps it can make just one more trip. 

A check of the various engine failures extending over a 
period of two years, shows as follows: 


FaILuREs In Two Years Per 1,000 Mites oF Roap 


Air brake and piping.....--.e++seeee eee eeeeeeeeeeeneeees a 
Ash pan and rigging. ........eeee cece eeeee teeter eeeeees 5 
Axle, driving, broken.....---.+e+seeeeeeeeeeeeeeeeeeerens 
Brake ‘rigging ........ccccccccceccccccccecssscccccsecere : 
RN RN oy, 5 ciao 08,056.10 14, 0:9 O'S a4 0, 0.0.4 016 a Bats Wiensisraie 2 
MERIIGE (CBEIE 5.0.05 00 dio. 0:0 indvae go de erereit 48 eisen6a 04 os.016emay : 
RS ee rer Tr Tr rr rer 
By-pass valves .....ee sees eee e seen erste eceeeeeeeeeceess : 
Cylinder packing ........:- eee cece eee teen et eee eee eens 9 
(EE AR re errr etre : 
Cylinder heads broken........seeseceee ee eeeeeeeeeeeeees : 
Crank pins broken........-+sceeee eee e eee eee e eee eeeenes : 
Draft gear -....sceeee eee c etter eer encteenseeeseceseecens a 
Flues leaking ......ccecccccecesccnccssrccasesccesscccers 24 
MRRMAOE: PEOUET .ac.o.0.6 610-6008 oes eee 00/0 see meses eeieeres 7 
Follower bolts ....--+--+++++: : 
Foaming ....ccceeceec sees eee cee nee serttenesseceseeens 

GremtAe CNG SUMMIT 6.0.5 6.0.00 occ sw weisons eenewbieseesesdesees 4 
Guides and guide bolts.........cecccssescccsecccsscccces 5 
Peed VWGtS 2.0202 ceca seccece SRE er ea ear ree 6 
Hose, air and water. .....csceeee cece eeeeeesceencnces 3 
NRAOCUOED, 5 oc.ccccc sconces dss evesene eden sens oeneceewsiaces 1 
Journals, hot ....-cccccccccecscccscccccccccsscecccccccs 21 
err erreer cr rire rir ee ee 1 
ME OE, occ eck esis disianie Saedcle sas ees enae won se aee.siere 14 
ar eR OGUGRY OS 5 iki 05:08 016 4.04 410 arb wAe bw HES 8d DE RLeE 6 
ESS a eee nr etrrrT rer rr rid rs eee 1 
Stokers ... PRR De tncheit en tack ever tes vawtsseseetirs . 
Springs < Mea oe ox i Te ice ves rata ble LDCS RTSIR OR HIER AK TEIEIE 

sg a i a aan aE 31 


Tires slipped 
SU aAAAEEY (MURIMIR 4.3. 5.6.4: 6.0 6:6 0)0:0/05 0:58:50 4 61d DES WOO OS we aCe Sia eSLO 39 


Valve gear—Stephenson eT Ore re ere Tre ree 17 
Valve gear—Walschaert ......0:.eeeecescccescesecccccces 16 
Wrist pins and nuts........cccesecercecssceseccvcsccece 3 
No steam ......-..- ee A Ie ee oer reer 11 
EAE 28 ek Sa sraict: acs hpi Rial ase me Laialteowem ye hm atnue he recaiar 13 

TEORGE cb 6a. 6.01094 h 200,¥ee a rrr et 


In the list above presented is it not clearly established 
that if the provisions of the Federal Inspection Laws were 
fully complied with in letter and spirit at least half of these 
failures would have been eliminated, and by the same token 
would it not appear that one of the logical remedies for engine 
failures is a strict compliance with the inspection rules? An 
analysis of the above reported failures shows that at least 50 
per cent of the mechanical failures should have been pre- 
ventable and practically all of the man failures likewise. 

In this report we will consider only the principal failures, 
such as are common to all railroads. 

Air Brakes and Piping—An air compressor should be 
overhauled periodically just the same as a locomotive, but, 
unfortunately, as the moving parts are hidden and the com- 
pressor capacity is usually in excess of average requirements, 
they are frequently allowed to run until failure results. Some 
railroads make a practice of numbering air compressors and 
keeping a mileage record of them, and when the allotted mile- 
age has been made, they are overhauled. The pipes and con- 
nections to the air compressor become strained, due to the 
variations in expansion, the universal use of flexible joints 
would go far toward prevériting pipe failures. 

Hot Journals.—Periodical and regular inspection is the 
logical remedy. 

Hot Pins.—The present systems of crank pin lubrication 
are crude, to say the least. Poor fitting bearings are, of 
course, responsible for many hot pins, but irregular lubrica- 
tion is responsible for much more. Heavy grease is a make- 
shift, not an efficient lubricant. 

, Cylinder Packing—With the advent of superheater en- 
gines, such failures are becoming more common. Regular 


periodical inspection, together with the application of a 
reliable drifting valve, would go far toward reducing this. 
Flues Leaking.—This is often due as much to the manner 
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in which the engine is fired, pumped or handled as to any 
mechanical defect, and much can be done by education and 
co-operation of the enginemen. Flues should be inspected 
each trip on arrival and if their condition is such as to make 
it doubtful if the engine can make a successful trip they 
should be removed. One road failure will often cost more 
than the renewal of an entire set of flues. 

Broken Rods and Straps.—Rods and rod straps seldom 
break at once. It would, therefore, appear that closer in- 
spection for cracks would be advisable. It is found that rod, 
piston, crank pin and axle failures on old locomotives which 
have been modernized are becoming more frequent, and in- 
vestigations lead to the belief that some of the failures are due 
to increasing the tractive effort of the old locomotives without 
correspondingly increasing the strength of the parts that must 
stand the increased strain. Fully 80 per cent of the side rods 
break in the jaws at the knuckle joint connection. This 
would indicate that our knuckle joints are fitted too snug 
laterally so that when lateral wear develops in the driving 
wheels it sets up stresses in rod jaws. By allowing sufficient 
play in the jaws to compensate for lateral wear in drivers, 
much of this stress would be relieved. 

Stokers—Ninety per cent of the so-called stoker failures 
can be traced right back to neglect on the part of firemen 
and are due either to lack of proper care in lubrication, to 
excessive wetting down of coal, or to allowing the hopper or 
feed trough to get clogged. Education and discipline is all 
that is needed here. 

Slipped Tires—During the past two years 31 failures due 
to slipped tires were reported. Of these 18 were man failures, 
pure and simple, and caused by excessive and unnecessary 
braking. There is room for more education, especially on 
E. T. equipment. All enginemen do not realize that the 
straight air will creep on if the automatic valve is not properly 
handled, and yet, even if ignorant, there is no excuse, as the 
small gage will always tell what is going on, if consulted. 

Terminal Delays——Failures are charged for any delay to 
engines at terminals, regardless of cause; therefore, the only 
logical way apparently of correcting them is to adopt the 
method in vogue on some railroads, viz.: make a double in- 
spection, one on arrival and the other prior to departure. 
This, to many, may appear unnecessary, but the fact remains 
that all men will overlook something sometimes. 

Walschaert Valve Gears——All of the failures charged were 
due to poor design in so far as the fastening of the union link 
arm is concerned, and should not be classed as defects to the 
gear itself. 

Steam Failures.—In nearly every instance, the alleged fail- 
ures were due to inexperienced firemen, and this brings up a 
subject on which volumes could be written, viz.: the proper 
training of enginemen, a subject so broad, however, that it 
should not be handled in this report. In the same class can 
be placed the man failures, all of which though charged 
against the engine, were due entirely to inexperience or 
ignorance on the part of the men. 

Let it be understood that this report is not intended to 
reflect discredit on the enginemen when speaking of ignorance 
or inexperience, but rather on the methods in use on too many 
of our railroads. New devices are continually being applied 
and too often men are expected to familiarize themselves with 
these with no other instructions than that contained in 
descriptive pamphlets. One ounce of ocular demonstration is 
worth a pound of reading in such cases. We feel that all new 
methods or devices should be thoroughly explained and 
demonstrated to the men whose duty it is to operate or work 
with them, before we can place ourselves in position to 
criticise. Every roundhouse where repairs are made can be 
fitted up with instruction rooms, containing charts or models 
or both, and certain hours or dates can be set when instruction 
will be given. Then if the men do not take these oppor- 
tunities, action can be taken in case of man failure. 











RAILROAD ADMINISTRATION NEWS 


Walker D. Hines Appointed New Director General; 


News of Interest to the 


HE appointment of Walker D. Hines, assistant director 
general of railroads and formerly chairman and 
general counsel of the Atchison, Topeka & Santa Fe, 

to the director generalship was announced by Mr. McAdoo 
at Los Angeles on January 11, and Mr. Hines entered upon 
the duties of his office immediately. 

In announcing Mr. Hines’ appointment Mr. McAdoo 
said: “Mr. Hines has been my assistant at Washington 
since the beginning of government control and has a thorough 
knowledge of the organization and administration of the 
railroads under federal con- 
trol as well as the funda- 
mental problem involved in 
the railroad situation. His 
ability and experience ad- 
mirably fit him for the great 
trust and responsibility with 
which the President has hon- 
ored him. Aside from his 
obvious qualifications Mr. 
Hines is in full sympathy 
with the policies which have 
guided the Railroad Ad- 
ministration and with the 
views of the President on the 
railroad question. I am sure 
that Mr. Hines will have the 
hearty support of the fine 
army of railroad officers and 
employees and I can ask 
nothing better for him than 
that they shall give him and 
the country the same loyal 
and effective service they 
rendered during my term as 
director general.” 

It was announced that Mr. 
Hines will receive the same 
salary, $25,000 a year, 
which he has received dur- 
ing the past year as assistant 
to Mr. McAdoo and which 
was fixed for the directors 
of the departmental divis- 
ions of the Railroad Administration. In accepting the office 
Mr. Hines stated that he will carry forward the policies 
followed by Mr. McAdoo during the past year. He issued 
the following statement to railroad officers and employees: 

‘The President has appointed me director general of rail- 
roads, effective at once. I wish my first official act as 
director general of railroads to be this statement to officers 
and employees: 

“Having been a part of Mr. McAdoo’s organization from 
its first day, his policies are my policies and I intend to 
carry them out and to do so through the existing railroad 
organizations of the Railroad Administration. 

“The responsibilities of the work cannot be exaggerated 
and there can be no success in it without your confidence and 
support. 

“T shall gain and justify your confidence by prompt and 
fair treatment, but until you get a chance to know me and 
judge me by my works I want you to take me on faith and 
from the very first day help me to give the government the 
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best possible service and the people the best possible trans- 
portation. You and I have been fellow workers in the hard 
work of the past year and I ask you to join me in giving 
the public even in time of peace the valiant and faithful 
service that you gave so heartily in time of war.” 

Mr. Hines was born February 2, 1870, at Russellville, 
Ky. He entered railway service in 1893 as assistant at- 
torney of the Louisville & Nashville. He later became first 
vice-president of the road, following which he entered 
general law practice. In 1906 he was appointed general 
counsel of the Atchison, To- 
peka & Santa Fe and became 
chairman of the executive 
committee of that road in 
1908. 

As there is little prob- 
ability that Congress will ap- 
prove the five-year extension 
plan which has been strongly 
advocated by both Mr. Hines 
and Mr. McAdoo, it is be- 
lieved in Washington that 
Mr. Hines’ tenure of office 
will be short and that one of 
his principal duties will be 
to wind up the affairs of the 
Railroad Administration. 

One of the first official 
acts of the new director gen- 
eral was the appointment of 
W. T. Tyler as director of 
the Division of Operation to 
succeed Carl R. Gray. Mr. 
Tyler entered railway service 
with the Wisconsin Central 
in 1883 as messenger. He 
has followed railroading con- 
sistently since that time, hav- 
ing been assistant to the vice- 
president in charge of oper- 
ation of the Northern Pacific 
before he went to Washing- 
ton last January as Mr. 
Gray’s senior assistant. 

During the month Thomas C. Powell, recently manager 
of inland traffic of the War Industries Board and formerly 
vice-president of the Cincinnati, New Orleans & Texas Pa- 
cific and the Alabama Great Southern, was appointed di- 
rector of the Division of Capital Expenditures, succeeding 
Judge Robert S. Lovett. Mr. Powell was born in 1865 
and since 1884 has been engaged in railroad service on lines 
connected with the Southern Railway System, starting as - 
mail clerk for the Cincinnati, New Orleans & Texas Pa- 
cific. 


INTERPRETATION OF WAGE ORDER 


Director General McAdoo has issued the following inter- 
pretation No. 8 of General Order No. 27: 

As there seems to have been a misunderstanding on some 
railroads as to the application of General Order No. 27, the 
said order is hereby interpreted to apply to-all persons in the 
employment of the railroads earning less than $250 per 
month in December, 1915. Where such persons have not 
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been granted the increases provided for in General Order 
No. 27 such increases will be made applicable retroactive to 
January 1, 1918, and until superseded by supplements 
thereto. 


LOCOMOTIVE SPECIALTIES 


The Central Advisory Purchasing Committee of the Rail- 
road Administration has decided on the specialties to be used 
on the orders placed some time ago with the American Loco- 





STANDARD LOCOMOTIVES DEI ERI rO JANUARY 18, 1919 
Alabama & W. Point & Western Ry. 

SEA Re i Snare 0-8-0 American 
Atlantic Coast Line.......2.cecseses 5 0-6-0 American 
meemmemore. & Ohio. «6 osc cces ccc 69 Light 2-8-2 Baldwin 
Belt Railway of Chicago......... Light 2-10-2 American 
Boston & Albany Bee eiatataleasre dias 10 Light 2-10-2 American 
Central of New Jersey............ 10 0-6-0 American 

10 Heavy 2-8-2 American 
Chesapeake & Ohio.............00. | 2-6-6-2 American 
meen, Gt ANGM eo i cic ceecsecwe 10 Light 2-8-2 American 
Chicago Junction ENS. ea 14 0-6-0 American 
Chicago & Eastern IIlinois........ 15 Light 2-8-2 American 
Chicago Great Western............. 10 Light 2-8-2 Jaldwin 
Chicago, Indianapolis & Louisville. > Light 2-8-2 American 
Chicago, Milwaukee & St. Paul.. 50 Heavy 2-8-2 American 
Cleveland, Cincinnnati, Chicago & St. 

LT “EIR ee re Light 2-8-2 Baldwin 
Duluth, Missabe & Northern..... Light 10-2 American 
El Paso & Southwestern.......... Heavy 2-8-2 American 
PSA BE 0 Oa i Ae ee aa 6 0-8-0 American 

Heavy 2-8-2 American 
Grand Trunk Western ........... 16 Light 2-8-2 American 
NINE TIMI icin nis day shatuieranasdue nara s-4 + Light 2-8-2 American 
I 15 Light 2-8-2 Baldwin 
Lehigh & Hudson River........ ; + Light 2-8-2 Baldwin 
Louisville & Nashville.......... ; 0 Heavy 2-8-2 American 
BS Se 0 Light 2-8-2 American 
PeOMre & OMI 2 once cvccceweesic sane } 0-6-0 American 
Nashville, Chattanooga & St. Louis. ) Light 2.8.2 American 
mew Vork Central. 20... .50000c0000 15 Light 2-8-2 Lima 
0-8-0 American 
0 Light 2-8-2 American 
New York, Chicago & St. Louis..... 0 Light 2-8-2 American 
POO ROE TANG cies ccc esc esa on 9 Light 2-8-2 American 
Pennsylvania Lines West....... 0-6-0 American 
Pittsburgh & West Virginia.... 3 Ligl 2-8-2 Baldwin 
0-6-0 American 
Pittsburgh, McKeesport & Youghiog 
ahr atcaiiberer a sheik eaaltre whe ieceiaele Heavy 2-8-2 American 
BUMMER Caius Gare lcnetsiate ena iemnme sve ars 0-8-0 American 
Light 2-8-2 American 
Seaboard Air Line ......0:05 0.0% 0-6-0 American 
I it 2-8-2 American 
NUN AL ave ce Sncraacarwiaienaiaieiniand 0-8-0 American 
I t 2-8-2 American 
Light 2-10-2 American 
Terminal Railroad of St. Louis.. l 0-6-0 American 
Temes Be Fain... ccanle we cena ‘ 11 Light 2-8-2 American 
Toledo & Ohio Central..........0.%. )-8-0 American 
15 Light 2-8-2 American 
eRe ONS idee tess eis wi@aindiawieens 0-6-0 American 
Light 2-8-2 American 
I A TEE Light )-8-2 American 
NORE DPRCINO. o.oo icceow s10 see o eee Light o-8-2 Baldwin 
Wheeling & Lake Erie.........0. 0-8-0 American 
Heavy 2-8-2 American 
Total 

Seeawheel switching, American. ...... cess ctsececssascousenes 85 

Eight-wheel switching, American te 75 

Light Mikado, American ..... 286 

Baldwin pac gee CATS ala 131 
MR Te sia bie ie 0% : Ceeaee 45 
a 462 

Heavy Mikado, American...... 120 

Light Santa Fe, American...... 72 

eh IN RNNERIN Sooo 510 5 4:6: Bin aw S80 ere woe ies b 48 82/5/6018 4 

Sent KO AGRE S 05, TOTO ioe sk emai aside aceeedimamamialnek 818 


motive Company and the Lima Locomotive Works for 600 
locomotives for 1919 delivery. Practically the same special- 
ties will be used that were authorized for the locomotives 
ordered for 1918. 


ORDERS OF THE REGIONAL DIRECTORS 
Railway Storekeepers’ Association—The Eastern regional 
director quotes a letter received from H. B. Spencer, chair- 
man, Central Advisory Purchasing Committee, as follows: 


“A meeting of the Railway Storekeepers’ Association will be held at the 
Hotel Sherman, Chicago, Il!., on January 27, 28 and 29, 1919. The status 
of the association has been approved by the director general, and this is 
the first meeting which has been held since the railroads were taken under 


federal control. In view of the important economies which it is confi- 
dently expected to effect through the re-« 
ment which has been undertaken, and the desirability of 
those who are charged with the duty of pré 
ing the material obtain the benefit 


tions involved, we would appreciate it if y 


rganization of the stores depart- 
having all of 
curing, handling and distribut- 
jiscussion of the many ques- 
u will request your federal man- 


of person al dis 
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agcrs to arrange to have as many of their purchasing and stores department 
officers as possible in attendance at this meeting. It is believed that this 
will greatiy assist in the introduction of uniform practices, which it is the 
desire to establish as speedily as possible.” 

The Master Boilermakers’ Association—The Eastern re- 
gional director states that the Master Boilermakers’ Associa- 
tion will hold its convention at the Hotel Sherman, Chicago, 
Illinois, May 26, 27, 28 and 29, 1919. As this organiza- 
tion has been recognized and encouraged by the railroads on 
account of its educational value, approval has been given 
for the holding of the convention. Please arrange for master 
boilermakers, boiler shop foremen, general boiler inspectors 
and others employed in a similar capacity to attend, as far 
as they can be spared without detriment to the service. Each 
road should follow its usual practice with respect to allow- 
ance of time and expenses and furnishing transportation 
for men who may properly be permitted to attend this con- 
vention. 

Location of Air Pumps on Locomotives—The Eastern 
regional director and the Southwestern regional director 
have issued orders stating that when air pumps are ap- 
plied to locomotives, care should be taken that they are so 
placed as not to obstruct the vision of men on the locomo- 
tives; as locomotives receive Class 1, 2 or 3 repairs the 
pumps should be properly located. 

Passes for General Chairmen of Committees of Em- 
ployees’ Organizations —The Eastern regional director 
states that it has been decided that it will be the policy of 
the Railroad Administration to issue annual railroad trans- 
portation to the general chairmen of committees of employees’ 
organizations, where the application is properly made and 
it can be shown that such chairman actually represents the 
class of employees he claims to represent. This will include 
also the granting of the necessary leave of absence in the 
usual manner during the incumbency of such chairman to 
enable him to carry on the business of his Association. It 
will be proper to honor requests of this character where an- 
nual transportation over the home road only is desired. 
Requests for off-line transportation should be forwarded to 
the Director of Operation. 

Time Allowed for Lunch to Shopmen on Eight Hour 
Shifts—The Eastern yegional director states that pending 
further action by the United States Railroad Administration, 
the following will govern except when more favorable condi- 
tions are provided for by agreements in force: Men em- 
ployed in shops or :roundhouses where three shifts are 
worked and who work one of the three shifts, will be allowed 
a lunch period of not to exceed 20 minutes, with pay. Those 
employed in shops or roundhouses or other places where less 
than three shifts are worked are to have a meal period of not 
to exceed one hour, without pay. 

Elimination of Sunday and Holiday Work.—The Eastern 
regional director reproduces a letter from the Director of 
Operations which is self-explanatory: 





“Tf you have not already done so, won’t you please immediately arrange 
for a thorough investigation and study to be made on the roads in your 
region with respect to the elimination of Sunday and holiday work, in 
order to carry out the desire of the director general as expressed in Sup- 
plement No. 13 to General Order No. 27. 

“In order that the director general may know what progress is being 
made, and that his wishes in the matter are being fully met, I believe it 
advisable that you have your federal managers make reports from time to 
time indicating to what extent they have found it possible to either wholly 
eliminate or reduce to the minimum Sunday or holiday work.” 


Car Inspectors Needed.—The Eastern regional director 
states that C. B. Young, manager, Inspection and Test Sec- 
tion, 610 Southern Railroad building, Washington, D. C., is 
in need of car inspectors at plants building cars for the 
United States Railroad Administration and asks that rail- 
roads forward to him the names of men who are at present 
in their employ who would make good inspectors on car 
construction, and who could be spared temporarily to take 
up this work. 








STANDARD PASSENGER CAR 
EQUIPMENT 


HE Committee on Standards for Locomotives and Cars 
of the Railroad Administration has approved the gen- 
eral arrangements for the passenger; passenger and 

passenger, baggage and mail, and passenger and 

mail cars, the floor plans of which are shown in the illus- 
trations. No other drawings, nor the specifications have 
been drawn for this equipment because of the uncertainty as 
to whether any of these cars will be built. All the cars 
ire 70 ft. in length and are of the same general design. The 


baggage; 
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Half Floor Plan of U. S. R. A. Passenger and Mail Car 


llustrations show the complete floor plan of the passenger 
ar and half plans of the other cars, as the passenger end 
of all is the same. The designs for these cars will 
follow in a very general way that of the 70-ft. baggage car, 


cars 





























Window shades: Railway standard mercerized on inside, pantasote on 
outside. Width of curtain goods in windows not more than \% in, less 
than distance between window casing. Color of shade to be selected, 


Shade fixtures: 
ring tvpe No. 88. 

Shade rolls: Rex, all-metal shade roll. ‘ 

Seats: Hale & Kilburn, walk-over type, high back, 
ends. wooden arm rests, No. 197, or its equivalent. 

Seat covers: Seat covering to be selected later. 

Ventilation: Clere story deck, eight per car. Utilities ventilator 100 per 
cent, Peerless 90 per cent, Garland-Honeycomb 75 per cent. 

Water coolers: White metal, North Pole sanitary drinking fountains 
with filter attachment, arranged suitably to design of car. 

Wash stands: White metal. Plumbing under wash stands to be open 
with nickel fittings. Wash stands fitted with Adams & Westlake throw- 
over lever type of faucets and drain fixtures of Pullman standard. 

Water supply: Pullman standard air pressure water system. Galvanized 
steel piping. Cold water only. Metal tank box insulated. 

Heating system: Chicago Car Heating Company’s vapor system to be 
guaranteed by manufacturers to register an inside temperature of 70 deg. 
when the outside temperature 20 deg. below zero. Holes through 
center sills for train line sufficiently large to prevent chafing of pipe due 
to expansion or contraction. Piping so applied as to give ample clearance 


Rex, all-metal shade roller. Curtain Supply Company, 


with head rest, steel 


is 
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Half-Floor Arrangement of U. S. R. A. Passenger, Baggage 





















































description of which was published in the Railway Mechan- Sen: ee er 
il Engineer tor October, 1918, on page 561. — , 
fae o P ; . ya between all body and truck parts when cars are rounding 170 ft. radius 
lhe following is a list of the specialties recommended by curve. Same to include extra heavy pipe for train line. 
the committee for the standard passenger carrying cars: Steam hose and couplings: Steam hose to be 154 in. by 24 in. Couplings 
to be of the S-4 type. 
side finish: Water and fireproof, 34 in. mahogany window sills. Steam pipe: Train pipe 2 in. wrought iron. Pipe and fittings extra 
ree star Agasote below wooden window sill and steel above. heavy. Piping inside of car 1% in. standard pipe. 
Ceiling: Upper deck water and fireproof—three star Agasote % in. Foot rests or guards: Pullman type, perforated steel. 
hicl Lower deck water and fireproof—Agasote 3/16 in, thick. Deck to Wrecking tools and cases: Steel box fitted with No. 6 sledge, axe, saw, 
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Floor Arrangement of the U. S. R. A. Standard 70-ft. Passenger Car 
e painted with slush paint. Ceiling to be painted light color enamel of fire bucket, hack saw, six hack saw blades, .cold chisel and steel bar, 
ipproved shade. located to comply with state laws. 
Ceiling decoration: Single plain sap green color line on lower and upper Hardware: To be of the Pullman type. 


varnished over to hold decoration. 

Window sash: Brass sash complete with fixtures as shown on Baltimore 

Ohio blueprint No. 10,745. All windows to be double sashed except 
yilet room windows. Sash to raise 18 in. 

Deck panels: All swinging deck panels to be equipped with T. U. Com- 

ny’s Eclipse ratchet. No deck sash to be used, swinging panels only at 
ventilators. 

Window glass: American polished plate 3/16 in. thick, except in saloons 
ind lavatories, which are to be equipped with pressed prism design 0-1, 
with smooth surface outside. 

American polished plate % in. thick. 


leck. Line only 


Door glass: 





Floor covering: Floor covering to be of plastic material, 
mect linoleum 5 in. to the top of chanarch, 
green or red linoleum laid so that the 
inlay and of suitable color to harmonize with the interior finish of the 
car, chanarch to be 22 B.W.G. gage galvanized. Brass strips to be placed 
on either side of the linoleum as shown on Baltimore & Ohio blueprint 
No. 31,189. 

Equipment: One deck sash opener. One step box (Dunbar). 

Basket racks: Three-section continuous type. 


Caat and hat hooks: In saloons and lavatories. 
Check holder: Fitch. 


thickness to 
and then an aisle strip of 
top will: be on the level with th 
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Platform and end of car: Cast steel integral with body bolster as manu- 


factured by Commonwealth Steel Company, or built-up type of approved 
design. 

Gates: Each car to be equipped with safety gates, Pullman type, and 
permanently attached at each end of car. 

Steps: Steps to be of steel with metal safety treads of abrasive material 
and have no nosing. 

Draft gear: Miner friction class 5-A-P. 


Buffer device: Miner friction, Class B-10, or equivalent. 
Diaphragm upper buffer: Fowler upper buffer spring. 


Vestibule: Wide type Pullman standard, with Imperial wide face plate. 






































End doors: Mahogany with finger guards. 
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Half-Floor Arrangement of U. S. R. A. Passenger and Baggage Car 


Diaphragms: To be of steel. Tl irst 
choice, Pullman. Third choice, Rex. 

Vestibule curtains: Pullman, first choice; Acme Automatic, second choice. 

Vestibule shield: Pullman or Acme revolving type. 

Vestibule curtain, hook and handle: Rex, first choice; Robertson Safety, 
second choice. 


choice Dunbar, Style C. Second 


Vestibule trimming: Enameled body color. 

Vestibule grab handle: All handholds, grabs, to be smooth wrought iron, 
% in. 

Trap doors and lifting device: First choice to be T. U. Company’s Na- 
tional high station platform type, arranged to open up after and outside 


of vestibule doors. Second choice, Edwards, and third choice, Pullman. 
Air brakes: The Universal, common standard, high-speed automatic 

brake equipment, schedule UC-1-18, shal] be used without electric features 

and with type K-1 automatic slack adjuster placed on brake cylinder. 
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J. M. expander ring. Ten 
conductor valve. 

The air brake shall develop a nominal brake power of 90 per cent of the 
complete light weight of the car with 60 lb. cylinder pressure, and be 
capable of 150 per cent braking power in emergency. 

All parts of truck and foundation brake gear to withstand stresses in 
accordance with M.C.B. standards; 1% in. extra heavy brake pipe to be 
used. All pipe fittings except those regularly included in the air brake 
schedule shall be “Extra quality individually tested pipe fittings for railroad 
air brake service.” All air pipe to be blown out before pipe is assembled. 

Hand brakes: Miner or Western Railway Equipment, or Lindstrom 
improved. 

Braking and signal cord: Signal cord, 1% in. steel cord, braided green. 
Conductor’s cord, % in. steel cord, braided red, both applied along center 
of car upper deck supported. 

Painting: U. S. Standard. 

Roof: Steel. To be of material which has been thoroughly sand blasted, 
painted and sanded on the outside. 

Trucks: Cast steel. 

Truck wheel base: 11 ft. 

Center plates and center pins: Cast steel separable, arranged for appli- 
cation to cone bolster locking center pin. 

Side bearings: Frictionless rolled side bearings for six-wheel passenger 


pound spring type retaining valve and one 


trucks. Miner first choice, Perry second choice, Woods third choice. 
Equalizers: Wrought iron. 
Wheels: 36 in. rolled cr forged steel. 
Pedestals: Cast steel. 
Journal boxes: National Malleable Castings Company's pedestal type 


complete with lids for axles with 5 in. by 9 in. journals. 

Journal bearing keys: To be drop ferged M.C.B. dimensions suitable 
for axles with 5 in. by 9 in. journals. 

Brake shoe: Diamond S. 

Floor insulation: To be 1 in. quilted hair felt with paper on both sides, 

Insulation, super-structure: Body insulation to be % in. quilted hair 
felt with paper on both sides applied to inner surface of the side walls 
and end sheets. 

Saloon hoppers: Daytcn Company’s Eckert No. 8 with porcelain hopper 
chute as manufactured by Dayton Manufacturing Company, or Pullman 
Standard (Durer). Hopper in women’s lavatory to have double lid and 
men’s lavatory to have single seat with horseshoe opening. Toilet paper 
holder, Pullman type, to be applied in each saloon. 

Designating signs: Pullman style, to show location of each toilet, one 
illuminated sign to read “Men” in end of car where men’s toilet is located, 
Sign to be placed inside of car on bulkhead. Same method to be used at 
ladies’ end and sign te read “Women.” 


THE STANDARD REFRIGERATOR CAR’ 


The Designs Have Been Based on Results of In- 
vestigation Made by the Department of Agriculture 


BY M. E. PENNINGTON 


Food Research Laboratory, Bureau of Chemistry, U. S. Department of Agriculture 


SHORT time ago the Railroad Administration issued 
Mechanical Department Circular No. 7,** the open- 
ing paragraph of which reads as follows: “In order 

to insure the greatest possible degree of efficiency in refrigera- 
tion and conservation of foodstuffs, refrigerator cars having 
trucks of 60,000 lb. capacity or over, will, when receiving 
general repairs or being rebuilt, be made to conform to the 
following United States standard refrigerator car require- 
ments.” Then follow specific details and references to blue- 
prints for the construction of the car in general, its insula- 
tion, ice boxes, and the many details of a refrigerator car. 

Considering the fact that we have in this country more 
than 100,000 refrigerator cars, and that ultimately all will 
probably conform to the essentials just laid down by the 
Railroad Administration, it may not be amiss to review the 
circumstances which have led to the issuance of this circular. 

In the latter part of the nineties and early hundreds the 
difficulties in the distribution of our perishables attracted 
an increasing amount of attention because the length of the 
hauls increased as more distant markets demanded supplies, 
and the losses from decay in transit kept pace with the dis- 
tance traveled. Some of the shippers applied to the United 
States Department of Agriculture for assistance, among them 





*Abstract of a paper read before a joint meeting of the American Society 
of Mechanical Engineers and the American Society of Refrigerating 
Engineers. 


**See Railway Mechanical Engineer, December, page 663. 


the Georgia peach growers. In 1903 G. Harold Powell and 
his associates undertook to investigate the matter. They 
studied the effect on ripening of cooling the fruit quickly 
after picking and before loading in the car, as well as the 
development of decay in transit. Precooling, however, was 
not a reliable remedy because the insulation of the refriger- 
ator cars of the south was, and is, insufficient to retain the 
chill imparted to the fruit and the air circulation in the cars 
was, and is, inadequate to transfer the refrigeration from the 
ice bunkers to the center and top of the load. 

From Georgia peaches the investigators were called to 
California oranges. The industry was severely handicapped 
because of decay in transit. Again the inadequacies of the 
refrigerator cars were apparent. The investigations of the 
temperature in cars in transcontinental trips brought out 
the differences in various parts of the car and their relation 
to excessive decay in the middle and upper part of the load. 

In 1908 the Food Research Laboratory, which had been 
studying the effect of long cold storage on poultry, extended 
the work to the handling of fresh goods in the packing 
houses and in transit. We soon found that standardized 
methods at the packing house did not give standardized 
results at the market; in other words, the refrigerator cars 
were a variable factor. It was not and it is not uncommon 
to find chickens on the floor at the bunker hard frozen, those 
quarterway of the car in a good chilled condition and between 
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the doors green struck, although the condition of the pack- 
ages was practically uniform when they were loaded. 

Then began the study of the construction of these cars. 
In 1913 the results were published as Bulletin No. 17 of the 
United States Department of Agriculture. The conclusions 
presented in that bulletin outline fairly well the lines of work 
since followed by the investigators and which have led to the 
information on which the construction of the standard re- 
frigerator car is based. The concluding paragraph of the 
bulletin says, “It is eminently necessary that such questions 
as the most efficient and economic size of the refrigerator car, 
the exact amount of insulation required to insure the main- 
tenance of low temperatures, or, conversely, to protect the 
contents of the car against frost, the equalization of tem- 
peratures in all parts of the car, and many others, be pressed 
for more exact and far reaching answers.” The bulletin 
points out the importance of roof and floor construction in 
relation to insulation efficiency, especially the waterproofing 
of the floor, and also the efficiency of the wire basket bunker 
which permits of abundant air access to the refrigerant. 

By the early spring of 1916 we had ready quite a number 
of experimental cars built by four roads in as many shops. 
The details of construction varied widely. This we con- 
sidered advisable because we first had to establish the fun- 
damentals of construction, such as the type of bunker and the 
action of floor racks, regardless of the car itself. 


AIR CIRCULATION 


It did not take long to decide that the basket bunker, in- 
sulated bulkhead and a rack four inches off the floor, with 
lengthwise stringers and cross slats about three inches wide 
and about two inches apart, are essential for the distribution 
of the refrigerated air. The wire basket hanging free in the 
end of the car permits the warm air entering at the top to 
flow without obstruction over the entire surface of the ice, 
and as it cools, to fall to the floor. At the floor it is not 
pocketed, but finds a ready exit under the rack, and so along 
the car floor and up through the load, gathering heat as it 
goes and carrying it to the upper bulkhead opening where 
again the ice has a chance to absorb it. 

If we place thermometers in the air of the car to determine 
its temperature at the lower bunker opening, again at the 
middle between the doors, then at the ceiling, midway of 
the car, then at the ceiling quarter way, and finally about 10 
in. in front of the upper bunker opening, we find a steady 
rise in temperature, the upper bunker opening thermometer 
being the highest. Generally we find from two to four de- 
grees difference between the air in the upper middle part of 
the car and that at the upper bunker opening. If the ther- 
mometers are similarly placed in a car equipped with a box 
bunker with open bulkhead and without the floor rack, the 
graduations of temperature in the upper part of the car are 
just reversed. Here the temperature at the upper bunker 
opening is ordinarily from two to four degrees lower than at 
the middle of the car. This observation has been made 
again and again and is further confirmed by the performance 
of a box bunker combined with solid bulkhead and a floor 
rack, with which there is good cooling in the top of the load 
at the bunkers, but unsatisfactory results in the upper middle 
parts of the load. 

Even more striking are the results obtained when salt is 
added to the ice in the basket bunker combined with the in- 
sulated bulkhead and floor rack, or the standard type bunker, 
as it is now termed. So rapid is the removal of the very cold 
air from the bottom of the bunker that fruit and eggs may 
be rapidly cooled throughout the car without frosting the 
packages at the bulkhead. Of course, the bulkhead insulated 

ith one or two inches of a standard insulator is an essen- 
ial if the packages against it are to be protected from the 
tigid air close to the ice and salt, but that this protection 
not due entirely to the bulkhead is proved by the pocket- 
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ing of the cold at the bottom of the bunker when the box 
bunker with an insulated bulkhead is salted. Then the pack- 
ages at the bottom of the load, next to the bunker, are 
frosted. In other words, there is no force to the air move- 
ment and it cannot be distributed with sufficient rapidity to 
prevent the intensive chilling of itself. With the standard 
bunker and floor rack and a lading such as cantaloupes or 
oranges, as much as 9 per cent of salt may be safely used in 
the initial icing, and the same percentage or a little less may 
be used on the two successive days, by which time the load is 
cooled throughout. It is unnecessary to point out the great 
advantages accruing to the transportation of such perishables 
as berries, peaches and cherries by this ability to cool them 
rapidly while rolling. It is also of benefit to eggs, which, 
because of the character of the commercial package and the 
tight load, are exceedingly slow to cool in the ordinary car, 
the top and middle of the load being but little affected. 
The question of insulation has been more complex. We 
have not only a compound wall, but one which is continually 
in vibration and which is moving constantly. To this con- 
stant movement of the insulator must be added the difficulties 
of making it continuous because of the framing of the car 
and the use of tie rods and bolts which offer heat runways. 


INSULATION 


The thermometers which were fastened tightly against the 
lining of the car very promptly and consistently indicated 
that roofs and floors must be better protected than the walls, 
and in the case of the floor and the lower part of the walls it 
is imperative to waterproof. Comparisons of cars having 
varying amounts of insulation, loaded with representative 
commodities, showed that for the safety of the load, as well 
as economy in loading and in refrigerant, it is necessary to 
have the equivalent of two inches of pure cork board in the 
side walls and ends, at least two and one-half inches in the 
roof and at least two inches in the floor, the insulation in 
the floor to be continuous from side to side and end to end. 
In other words, the insulation on the floor must not be broken 
by sills and it must be at least two inches of pure cork board. 

It has not been possible, heretofore, to waterproof the floor. 
Consequently there has been wet insulation and a serious loss 
of efficiency. Therefore the findings of the department em- 
phasize the need of cork board in the floor. 


THE GOVERNMENT STANDARD REFRIGERATOR CAR 


Such essentials of a refrigerator car as an adequate amount 
of insulation and air circulation had been agreed upon by the 
investigators prior to government control of the railroads, and 
certain lines had incorporated some or all of the findings 
into their new and rebuilt cars. In the standard refrigerator 
car* developed by the Railroad Administration, so far as 
possible, the trucks, draft gear, framing and other general 
construction features are standardized with the United States 
standard double wall box car. The essentials upon which 
rest efficiency in protecting perishables against heat and cold 
have followed very closely the findings of the investigators 
of the Department of Agriculture. The plans include un- 
broken insulation on both floor and roof. On the walls the 
insulation is continuous from door post to door post. It was 
not possible to devise a scheme by which the insulation could 
be run over the belt rails, but the exposed surface was re- 
duced. All the insulation is applied in a solid mass, un- 
broken by air spaces. It is supported by pressure and not by 
direct nailing. The excess space afforded by the framing is 
left on the inner side, under the lining, to receive such nails 
as the shipper cannot be prevented from driving into the 
walls and which have played havoc with the insulation. Bolt 
heads and tie rod exits are protected by insulation. The 
bunker is a woven wire basket holding approximately 10.000 





*See Railway Mechanical Engineer, Necember, page 663. 
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lb. of ice, surrounded by a 2-in. space and separated from the 
body of the car by a bulkhead carrying at least 1 in. of in- 
sulation, and last, but far from least, is a floor rack, 4 inches 
in the clear, built of 2-in. by 4-in. runners with 1-in. by 3-in. 
cross slats 114 in. apart. This rack is hinged to the side 
walls. Each half may be turned up and the doorway section 
folds back to facilitate cleaning the car. The length of the 
car over end sills should be about 41 ft. and the loading 
space 33 ft.; it must not be more than 33 ft. 3 in. 


FUTURE DEVELOPMENTS 


On the basis of a standard car the department is now 
predicating a standard icing service which should save foods 
and money. It is also working on standardized methods of 
stowing loads and the standardization of packages. The 
ability quickly to cool certain commodities in transit by the 
use of salt with the ice has given a new impetus to orchard, 
field and packing house handling, while the reasonable as- 
surance of proper care in transit of such products as dressed 
poultry lends a stability to the industry which is much 
needed. There has been much discontent on the part of ship- 
pers of products requiring intensive refrigeration because 
they could not obtain such cars as the large meat packers are 
using. The United States standard refrigerator car will 
carry meat hung from rails quite as successfully as the cars 
built especially for meat. In addition it will carry package 
loads on the floor under the meat better than the meat cars. 
An important difference in the standard car as compared 
with the meat car is the reserve of ice in the bunkers which 
are often amply supplied when the tanks of the meat cars 
need replenishing. Neither is there visible in practicable 
results the advantages supposed to accrue from the retention 
of the brine, provided coarse rock salt is placed on top of the 
ice and so forced to bore its way through the whole mass 
before finding an exit. We have wasted much salt in the 
past, as well as ice and foodstuff for lack of knowledge. 

For every standard car turned out of the shops there will 
follow a saving of food, a saving of money and a saving of 
labor. To that end the Department of Agriculture has 
worked long and patiently and to that same end the Railroad 
Administration has now issued Mechanical Department Cir- 
cular No. 7, and has also indicated its intention of remind- 
ing the railroads of the instructions. 

Truly, facts, faith and friendly co-operation have brought 
about a consummation long and earnestly desired. 


MAKING BOX CARS EFFICIENT GRAIN 
CARRIERS 
BY E. K. HOGAN 
Investigation shows that a large majority of all the leaks 
of grain from box cars occur between the car sheathing and 
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in. to the sides of the box cars. These straps are fastened 
by bolts through the side sills together with rods that extend 
through both side and intermediate sills. It has been the 
observation that no more adequate protection against sheath- 
ing leakage than these straps can be applied toa car. In ap- 
plying straps. of this kind it will be found that iron of the 
dimensions given above is much more desirable than straps 
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Box Car Door Guides with Steel Plate Attachment Bolted 
to the Door Posts 


of greater width, which would not shed moisture as well and 
might cause the sheathing to rot under the straps. 

On some steel underframe cars the sub sill is of such light 
weight or the frame of such construction as to preclude the 
application of bolts to hold the sheathing straps. This diffi- 
culty has been met by the use of J-bolts, as shown in Fig. 1. 









the side sills, due to the tendency of the sheathing to spring Some grain losses are ascribed to the prevalence of warped, 
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Stee/ Band Fastened on Wood 
Undertrame With 3” 
Rods. 


Stee/ Band fastened on Wood 
Under frame With Car- 
riage Bolks. 


Methods of Preventing Box Car Sheathing 


away from the sills under load. Nails do not effectively 
and permanently hold sheathing boards firmly and tightly 
to the sills under the strain to which cars are subjected. 
One successful remedy for this condition has been the ap- 
plication of sheathing straps of flat iron, size %4-in. by 1% 









Methods of Fastening Steel Bands on Steel Undertrame. 
from Working Loose from the Side Sills 


twisted and loose grain strips. It has been our experience 
that this leakage is primarily due not to faulty grain strips 
but to the fact that flooring is improperly and _ insecurely 
fastened to side sills. Flooring fastened by nails to the side 
sills will in course of time spring up at the ends, which per- 
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mits grain to run underneath floor and over the inside edge 
of side sill. 

The only remedy that would overcome this condition would 
be to bolt the flooring to the side sills, and it is the recom- 
mendation that straps of flat iron, the same size as those 
applied to the sheathing, be applied to the flooring along the 
side sills just inside of the post line. These straps should 
be fastened by bolts extending down through the sills. This 
method would be much more secure than placing bolts 
through the grain strips, which are in short lengths and liable 
to split. The use of sheathing and floor straps, both bolted 
through the side sills, together with adequate door protection, 
would make cars of wooden construction grain tight. 

Many experiments have been made by railroads to discover 
a box car side door that will successfully perform its func- 
tions. As a result the up-to-date box car usually has a 
strong, durable side door. The greater problem really has 
been to hold it properly to the car. Success in this depends 
largely on the door post and the door guides. Grain doors 
are nailed to the door post and when removed the nails are 
left in the post which weakens it considerably and lays it 
open to moisture and rot. Because of this all door posts 
should be equipped with a well fitted nailing strip of at least 
114-in. stock covering the entire inside face of the post. 

Insecure doors and grain leakage is often caused by door 
posts being burst out because of rotten tenons or other 
reasons. A remarkably good arrangement to strengthen the 
door post has been successfully applied by one road to all of 
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its box cars. This is shown in Fig. 2. The door post, be- 
sides being tenoned into the side sill, has an outside exten- 
sion down to the bottom of the sill. A wrought iron plate is 
fastened to the door guide by means of two rivets. This 
plate extends up the post, to which it is secured by two 
bolts. The two bolts through the door guide pass through 
the side sill, one of them also passing through the extension 
of the door post. This not only holds door post in place 
but makes it impossible to pry or hammer down the door 
guide to gain entrance to the car. It is a more economical 
and as satisfactory as any of the so-called “burglar proof” 
door fixtures on the market. 

Grain spoiled or damaged by water on account of leaky 
roofs is so much grain lost. To avoid breaks and leaks a 
roof must be flexible. It is contended that the most satis- 
factory roof yet discovered is the steel roof of heavy gage 
metal. Without taking issue with this assertion I wish to 
describe a method of applying the much derided light metal 
roof which has been found to make it wear 50 to 75 per 
cent longer. A single board wood roof is first laid over the 
purlines, crosswise of car. This is given a heavy coat of 
Baco or Sarco preparation and covered with one layer of 
plastic paper, over which the roof sheets are laid. It has 
been found that the tar in the paper is an excellent lubricant 
and preservative of the metal. This preparation, besides its . 
waterproofing qualities, prevents nails that become loosened 
in the board roof from wearing their way up through the 
roof sheets. 


LUMBER FOR CAR CONSTRUCTION" 


Selecting Proper Grades to Secure Strength and 
Lasting Power, Increasing Service by Preservatives 


BY DR. HERMANN VON SCHRENK 


GOOD many years ago I went abroad to study ques- 
A tions of economies in maintenance. The most im- 
pressive fact which I came back with was the strik- 

ing view point that most of the European engineers had of 
the necessity of a thorough comprehension of the materials 
that they were working with and their high degree of respect 
for what they were working with. They furthermore, did 
not hesitate to change their methods of using material, pro- 
vided some way was shown to them by which they could bring 
about not only greater economy but increased fitness and 
adaptation. We in this country have been-prone to stick to 
recedent. The tendency to continue methods simply be- 
cause they have been in use a great many years is character- 
stic of much of our railroad practice. We are rather slow 
to change, particularly when it comes to the question of using 
material. It is not astonishing that we have got into such 
habits, because in the first place we have had such an 
normous amount of raw material and it has been easily 
vailable. If there is one lesson that the war has taught us 
t is that we have been slipshod in the use of our material. 
One of the chief difficulties in the construction of cars, 
‘ferring of course entirely to lumber, has been the extremely 
vague way in which most of the lumber used in a car has 
been described and the even vaguer appreciation on the part 
i those who are repairing cars as to what might be expected 
‘ various kinds of wood. The lumber men and the officers 
' most of our roads specified one or two kinds of wood be- 
use they had always been used. White oak and white 
ine were the woods that were most readily at hand in the 








“From an address hefore the Western Railway Club. 


earliest days and were long recognized as the best. Con- 
sequently for years they were specified and used and they 
are still being specified. This is a remarkable fact; it is 
not only the case with the railroads but also with the govern- 
ment. I was present at a meeting revising government speci- 
fications for lumber and it was found that they called for 
clear white pine an inch and a quarter in thickness, dressed 
on both sides—lumber which has not been manufactured for 
a great many years. 

Now what has been done for the average man interested 
in the construction of cars that might enable him to get bet- 
ter service out of the material? The best way in which he 
can do that is to specify more closely the kind of lumber 
that he wants for his construction and to specify it so that 
he will get a reliable class of material. The specifications 
under which lumber was bought in the last year on one of 
our biggest trunk line railroads was “yellow pine, long leaf, 
grade B or better.” It is against that kind of practice that 
I would caution you. 

As a result of a long series of studies made in co-opera- 
tion with the American Society for Testing Materials and 
the U. S. Forest Service, a standard specification was adopted 
by which yellow pine lumber could be visually inspected 
instead of describing it. I have a chart which was furnished 
me by the engineers of the United States Forest Service, 
having four pieces of long leaf yellow pine (Fig. 1). They 
are all botanically long leaf pine, but you will notice the 
modulus of rupture varies from 11,110 lb. to 4,660 lb. per 
sq. in. There is not any way in which you could identify 
these as long leaf pine; you would have to accept it under 
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the usual specifications, but notice the difference in the qual- 
ity which is furnished. From this you will get an idea as to 
what grade of pine ought to be specified, particularly from 
the standpoint of strength. If you want a piece of timber 
in a car where strength is required as in sills, posts or braces, 
the specifications should call for a dense piece of pine in- 
stead of the ordinary long leaf pine, because in specifying 
that you will get a strong piece, as you will see from the chart. 
The term “long leaf” does not take care of that. 

After the density rule had been developed some members 
of the M. C. B. Association raised the question, ‘““Are we 
sure when we specify this grade of dense pine, that we will 
also get a stick which will last?” A few years ago the 
poorest as well as the best grades of southern pine were put 
under a testing machine to determine their strength and were 
also submitted to decay producing influence, in order to see 
whether there was any relationship between the strength and 
the lasting power. It was discovered that the strong pieces 


were also the ones that had the greatest length of life. The 
results of these tests are shown on the curve in Fig. 2. This 


demonstrates clearly that if you obtain a good, dense-grained 
piece of southern pine, you will also obtain a long-lived piece. 
In making experiments with car sills for the last few years, I 
have been impressed with the fact that those in which a high 
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The two upper blocks show typical sections of timber with a large per- 
centage of summerwcod. Both have high density or specific gravity and a 
high modulus of rupture, although the rings per inch vary greatly. The 
two lower blocks show a small percentage of summerwood. The specific 
gravity is low in both cases and the modulus of rupture shows the ultimate 
strength is only about one-half as great as for the dense wood. The tests 
were conducted on small, clear specimens of green material. 


Fig. 1—Samples Illustrating the Properties of Yellow Pine 


percentage of failure was found were the pieces that fall in 
the low part of the curve. The pieces which brought the 
car to the shop were in very rare instances the pieces that 
were in the high points of the curve. 

A third series of tests was made to determine whether we 
had to specify long leaf pine at all. The question was 


raised two years ago in one of the committee meetings of the 
M.C. B. Association as to whether it was safe to use pine 
lumber other than the strict long leaf variety brought from 
Louisiana, Texas, Alabama or Georgia. 


Without going into 
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details I will state that it makes no difference whatever what 
kind of pine tree the lumber comes from, whether it is 
lobolly, short leaf or long leaf: all have equal lasting power 
or strength, provided they are of the same density and pro- 
vided they are all heart wood. In other words, exclude 
young saplings and you will get as long life out of one as out 
of the other, provided it has the same density. The com- 
parative resistance to decay of heart wood and sapwood is 
well brought out in the samples as shown in Fig. 3. 

A great deal has been said about the possibility of increas- 
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Two samples were taken from the same piece. One was broken in the 
testing machine and the other was subjected to decay producing influences 
for 18 menths, after which it was dried and weighed. The percentage loss 
of weight indicates the amount of decay that had taken place. The strong- 
est pieces also showed the highest resistance to decay. 


Fig. 2—-Curve Showing the Relation Between Strength and 
Resistance to Decay of Southern Pine 


ing the service of lumber after we buy it by some kind of 
preservative treatment. It is rather surprising that the car 
men are so far behind the rest of the engineers in availing 
themselves of that opportunity. There are only two roads, 
the Burlington and the Santa Fe, so far as I know, that 
make a practice of creosoting sills and flooring, particularly 
of stock cars. I recently examined some cars that the Bur- 
lington built, over five years old, none of which have come 
back for repairs. They have creosoted sills and creosoted 
flooring, and in all of the cars the creosoted parts are in 
just as perfect condition as the day they were first put out. 
Now, if the Burlington can get such service out of creosoted 
lumber, is it not a shame for us to get three or four years’ 
life out of material, when we might increase the length of 
life we ordinarily get five or six times? 

Do not understand me as advocating anything less than 
a system of impregnation which will force the preservative 
into the timber. At the present time that is not very practical 
because our supply of creosote is short, but when normal 
conditions are restored I do not see why we cannot have a 
widespread treatment of car parts which are not subject to 
mechanical stresses, but in which lasting power, namely the 
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protection against decay, is a vital factor. The ordinary 
scheme which I have seen applied here and there, the spray- 
ing of a preservative on timber, I personally have little 
use for, because a perfect impregnation is not obtained. The 
expectation of a prolonged life cannot be secured, so the 
spraying of the preservative onto the car is more or less a 
useless proceeding and a false protection. Putting it over 
joints and tendons when pieces are put together may be of 
some slight protection, provided the lumber is absolutely bone 
dry, but the practice of putting preservatives on promiscuously 
should be discouraged rather than encouraged. 

One other factor in car construction that will assume 
increased importance in the near future is a more careful 
selection of kinds of woods for special types and purposes. 
I have referred to the fact that we have used only one or two 
kinds of wood in the past; we are still doing that to a large 
extent at the present time. There are a good many woods 
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This illustrates the rapid deterioration of the sapwood and the resistance 
to decay of the heartwood. The letters on the small blocks correspond with 
those on the larger block. 


Fig. 3—Blocks of Shortleaf Pine After Being Subjected to a Wood- 
Decaying Fungus for One Year 


available which ought to be used more widely than they are 
it the present time. Beech is one of them that is rapidly 
coming into use. I know of one road that has used beech 
very freely mixed with various kinds of red oak. If used in 
places where the material is not subject to decay, for instance, 
in the interior of finished cars, for posts and braces, particu- 
larly in the upper section of the car, it ought to give just 
as good service as oak. With the great trouble we have had 
in getting car lumber the increased supply of beech available 
for construction, particularly for box cars, is going to make 
a very welcome addition to our depleted stocks. 
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There is another wood which, when our tropical commerce 
becomes re-established, will play a large part in the construc- 
tion of refrigerator cars. That is the balsa wood, weighing 
about 7 lb. per cu. ft., or about half the weight of cork. 

The field for the saving of lumber in various lengths and 
sizes is too big to more than refer to. If there is one place 
in railroad construction where closer adaptation of different 
sizes and lengths and particularly grades of different lumber 
can be obtained than in the car repair shop I do not know 
where it is. I recently tried to compile a list of the requisi- 
tions as issued by the car department on one of the eastern 
lines for different uses in repairs of freight cars and tried 
to correlate them by substituting grades which I knew would 
serve the purpose of the railroad equally well as some of 
the other woods. I hate to tell you the difference in cost. 

With the increased refinement in the grading and manu- 
facturing of various kinds of lumber, I believe it to be the 
duty of every man interested in repairs of cars to study with 
the greatest care the revised grading rules which have been 
established by the various lumber manufacturing associa- 
tions, for hardwood as well as pine and fir. These associa- 
tions issue also engineering manuals, and no car man ought 
to be without them. If that were done such specifications 
for lumber for cars as I have found in use on some railroads 
would become practically impossible. One of the biggest 
railroads running out of Chicago in its specifications simply 
gave two words to the discussion of the timber, said a few 
words about the dimensions and practically told the man 
who was going to furnish the lumber, who was the purchas- 
ing agent, to use his wits. ‘They wanted some wood; that 
is about all the specifications said. If you look over your 
own specifications and ask yourself, to what extent that 
example has been followed, you will know what ought 
to be done. 

DISCUSSION 


A. LAMAR (Penn. Lines): I would like to ask whether 
balsa wood can be secured for car construction ? 

Dr. vON SCHRENK: Practically all that is available is 
used for life preservers. The wood, however, will probably 
be very much more plentiful when our shipping facilities are 
rearranged. It is found in Brazil, Costa Rica and the West 
Indies. It is heavily impregnated with paraffine because it 
is very short lived otherwise. It is a remarkably strong 
wood considering its light weight and it is an almost perfect 
insulator. As soon as it is available in larger quantities it 
ought to be of great value as lining for refrigerator cars. 

G. S. Goopwin (C. R. I. & P.): Dr. von Schrenk has 
mentioned preserving lumber for car construction. Would 
he stop with the sills or would he apply preservatives to the 
posts, braces, siding and roofing? 

Dr. VON SCHRENK: That would have to be determined 
by the type of car and by the grade of lumber being used. 
It might be advisable to use it in the first place in stock cars 
or in any cars where the wood is subject to a maximum 
degree of deterioration because of decay. The requirements 
are different for the lumber used in different parts of the 
car, because some pieces in a car are destroyed mechanically 
by abrasion, by shocks due to the impact of one car against 
the other or by other factors which cause the material to 
break mechanically. The other cause of depreciation is rot 
or decay. Against mechanical destruction no amount of 
preservation will avail; against decay, preservation will 
bring about excellent results. Obviously it is a very foolish 
proceeding to expend money on preservation of those parts 
of a car that would be subject to a very short normal life 
due to shock or breakage. I found the places in cars where 


it would pay to use preservative to be the sills in all types 
of cars and all flooring, and possibly also the posts in cars 
which are subject to continuous moisture, particularly stock 
I doubt whether it would pay, unless a low grade of 


cars. 
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sap lumber were used, to treat all parts indiscriminately. In 
some types of roof construction it would undoubtedly pay to 
treat the roof boards also, particularly where there is more 
or less leakage. That may mean that you want to use two 
different types of preservative. In the case of sills and 
flooring in stock cars, the only thing that you could afford 
to use would be creosote. In the case of posts or roof boards 
which would not be subject to the wetting and drying you 
could well afford to use the cheaper zinc chloride. It would 
have the additional advantage that the material would not 
be disfigured, and it would probably give a sufficiently in- 
creased length of life to pay for the original investment. 

H. S. Sackett (C., M. & St. P.): The railroads should 
be more insistent and more careful in demanding a better 
class of material for car sills, car framing and other parts 
where strength is important. One of the mistakes that rail- 
roads generally make in the use of wood is that they do not 
season it properly before they use it. We are not giving 
wood as good a chance as we do other materials. I know 
that the railroad officers do not like to see a lot of lumber 
piled up around the yards, but if they could be impressed 
with the added service obtained from properly seasoncu 
wood, they would not object to larger lumber piles. 

In many cases the railroads are using a better grade of 
wood than is necessary and that is one field in which we 
can develop great economies. It has been the custom of the 
railroads generally to use clear material for car siding. In 
Douglas fir we use No. 2 clear and better and in yellow 
pine B and better, not only for the construction of new cars, 
but also for the repair of old cars. By far the larger part 
of the material is used for the repairing of old cars which 
may have a life of five or possibly ten or twelve years. The 
Chicago, Milwaukee & St. Paul is considering the use of 
“sound knotted’? material for car siding. Clear material 
costs about $36 a thousand and sound knotted material would 
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in the Douglas fir is not of the same character as the sap in 
the yellow pine—it does not rot so quickly. I should like to 
ask Dr. von Schrenk’s opinion with regard to that. In the 
case of carsills for example, assuming in the yellow pine it 
was required that 85 per cent of the material should be heart 
wood what would be the equivalent in the Douglas fir? In 
other words, what is the comparative life of the sap in the 
two woods? 

Dr. VON SCHRENK: If in the pine 85 per cent girth 
measurement was required to be heart wood, I should be 
inclined to require the same in the fir. I am judging from 
recent experience with bridges that had pine and fir timbers. 
In the same length of time they were both practically in the 
same state of decay. It should be rather easier to conform 
to the requirements in the fir, owing to the smaller percentage 
of small timbers. 


ALL-STEEL COACHES FOR THE EGYP- 
TIAN STATE RAILWAYS 


BY FREDERICK C. COLEMAN 


Thirty all-steel third-class passenger coaches have been 
put into experimental use on the Egyptian State Railways, 
and these are now being largely used in connection with the 
transportation of military personnel. The leading features 
of the design are clearly shown in the photographs. The cars 
are 65 ft. 6 in. long over the platforms and have a maximum 
width over the belt rail moulding of 9 ft. 77g in. The cars 
have a light weight of 73,360 lbs., and are designed to carry 
107 persons seated. The trucks have Fox pressed steel 
frames, with a wheel base of 8 ft. and 434 in. by 9 in. 
jcurnals. 

The panelling and framing is of steel throughout, finished 
on the inside with asbestos board. The coaches may be 

















= Vea { 


ALO iS 








Egyptian State Railway Steel 


cost about $24. I do not see why a good sound knot should 
be objectionable in car siding. I do not mean encased, loose, 
unsound or black knots. 

Dr. VON SCHRENK: I cannot see any objection to using 
that class of material. I think that it is simply another 
case of precedent. All you care for in the siding of a double 
sheathed car is to keep it weather tight, and it does not make 
any difference particularly what the outside looks like. 

Mr. Sackett: In the use of southern long leaf yellow 
pine the question of how much sap should be allowed has 
always come up, whether used for a carsill, car framing, 
stringer or other purpose. In the Douglas fir, the question 
of sap has not been so prominent, probably because the sap 


Passenger Coach 


freely washed out with a hose without any risk of water 
lodging so as to cause corrosion. The floors are of Decolite 
cement, provided with wash-out plugs, and experience in 
the hot climate of Egypt has proved them to be quite as cool 
in hot weather as the ordinary wooden type of coaches. The 
all-steel coaches have the added advantage that they can be 
cooled down more readily after sun-down than the wooden 
coaches as a result of the system of air circulation between 
the outer and inner walls. 

The underframe and body are incorporated into one struc- 
ture. The body side pillars are connected at the bottom 
through the side sills to the boxed ends of the underframe 
crossbars, except at the bolsters, and at the top they are 











FEesruary, 1919 


connected direct to the carlines, a method of construction 
which makes for several strong girdles completely around 
the body and frame. ‘These are further stiffened by di- 
agonal braces between the backs of the seats fixed to the 
pillars at their upper ends, and to the underframe crossbar 
flanges at their lower ends. A test load distributed along 
the floor caused practically no deflection. Free air circula- 
tion is provided throughout in the body between the outer 
and inner linings. The asbestos lining is carried inside 
the body sides and the lower roof with a free air space of 
834 in. at the roof centre. As previously mentioned, the 
design is so arranged that there is no place for lodgment of 
moisture in the panels and frame, and as a further means 
of preventing corrosion the bodies are arranged in such sec- 
tions that they can be thoroughly stoved after they are pre- 
pared for erection. ‘These coaches are built for the 4 ft. 


814 in. gage, and the draw-gear, buffing gear, brakework, 














Interior of a Partially Finished Coach Showing the Steel Frame 
Work 


journal boxes, wheels and axles, trunks and other details, 
such as windows, louvres, seats, lavatory and other fittings, 
have been arranged to accord with the standard practice 
of the Egyptian State Railways. The existing timber coaches 
have tare weights per passenger of from 836 to 992 lb. As 
compared with these the steel coaches have each an average 
of 685 lb. per passenger. This advantage in weight is due 
in a measure to the reduced thickness of sides which permit 
an extra passenger on the transverse seats. Without thus 
utilizing this extra seating space or by giving each passenger 
additional room the tare weight would then show about 
810 lb. per passenger. The makers claim that this result 
will certainly be improved upon when orders for steel coaches 
are given in the same quantities as is usual in Great Britain 
for timber coaches, and experienced builders are given a 
free hand in design and manufacture. Such large orders 
will permit of the scantlings of the required sizes being more 
readily obtained, and the net result will be tnat the railways 
will undoubtedly benefit, and obtain even lighter coaches 
than has been possible in existing circumstances. Briefly 
summarized, the all-steel coaches have the following ad- 
vantages when compared with the timber coaches as used 
on British and Colonial railways. They are lighter in struc- 
ture, with increased capacity; they are stronger and better 
able to resist wear and tear; they have proved to be quieter 
in running; they are more economical in first cost and main- 
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tenance; there is no danger from fire, and the strong con- 
struction of the ends, which have strong vertical girders 
with very rugged corner pillar pressings, will prevent tele- 
scoping. These all-steel coaches were built by the Leeds 
Forge Company, Limited, of Leeds, England, and the de- 
signs were prepared and developed by the builders in col- 
laboration with R. G. Peckitt, the chief mechanical engineer 
of the Egyptian State Railways, Cairo. 


ANNUAL REPORT OF I. C. C. BUREAU 
OF SAFETY 


The following is an abstract of the annual report of 
W. P. Borland, chief, Bureau of Safety of the Interstate 
Commerce Commission, for the fiscal year ending June 30, 
1918: 

The following analysis affords opportunity for ready 
comparison of the results of inspections of safety appliances 
on railroad equipment with previous years: 


1914 1915 1916 1917 1918 
Freight cars inspected 790,822 1,000,210 908,566 1,100,104 1,059,913 
Per cent defective.. 5.79 4.77 3.72 3,64 3.92 
Passenger cars. in- 

Cee nan 26,746 33,427 27,220 29,456 25,732 
Per cent defective... 1.04 2.85 1.82 .85 .56 
Locomotives inspected 32,761 38,784 31,721 37,199 33,806 
Per cent defective... 4.98 4.06 3.66 2.69 2.18 
Number of defects 

per 1,000 inspected. 67.48 57.23 45.56 41.16 44.01 


It is to be noted that the present report indicates the 
maintenance of the low percentage of defects found in equip- 
ment inspected which has obtained for the past three years, 
which is all the more remarkable considering the increased 
traffic, congested conditions existing during the months of 
December, January, and February, abnormal weather con- 
ditions of last winter, scarcity of labor and materials, etc. 

Table I presents a classified summary of the defects re- 
ported by the commission’s safety-appliance inspectors. 
Analysis shows that the condition of air-brake equipment, 
to which attention was directed in the last annual report of 
this bureau, has not improved. Out of a total of 49,270 
defects reported, 24,707, or practically 50 per cent of the 
whole number, are defects to the visible parts of air brakes. 
The number of air-brake defects reported per 1,000 cars in- 
spected was 22.07, as against 19.01 for the previous year. 
The number of freight cars inspected in 1918 was 1,059,913, 
as against 1,100,104 in 1917, showing a decrease of 40,191 
in the number of cars inspected; but the number of air- 
brake defects reported increased from 22,181 in 1917 to 
24,707 in 1918, an increase of 2,526. 

This is a condition that demands serious attention on 
the part of those who are responsible for the maintenance 
of this equipment, as both safety and economy in train oper- 
ation require the maintenance of air brakes to the point of 
their maximum efficiency. On level roads, where braking 
conditions are less severe than on roads having steep moun- 
tain grades, there is a tendency to neglect air-brake main- 
tenance, thus imposing an excessive burden on the inspection 
and repair forces of the latter roads in order to provide for 
the safe movement of cars received in interchange. No 
logical reason for this tendency ever did exist, as a proper 
compliance with the provisions of the safety-appliance laws 
requires that brakes be maintained to the same degree of 
efficiency on level roads as on roads having steep mountain 
grades. Now that the roads are being operated by the 
federal government as a unified system the disappearance 
of this tendency may be looked for. 

Table II represents the condition of the air brakes on 
trains as they left the terminals after terminal or standing 
tests had been made, and illustrates the importance of these 
tests. What is often believed to be a 100 per cent air- 
braked train is in fact much less. The standing test is the 


only reliable and efficient method of ascertaining the con- 
dition of the individual brake, on which, if found to be 





90 RAILWAY MECHANICAL ENGINEER 


inefficient, adjustments can be made at once which will in- 
sure an adequate brake. A standing test should be made 
of each and every train before it leaves its terminal, and 
no car should be permitted to go forward which has an 
inoperative or inefficient brake. 

The Eighth Circuit Court of Appeals in a recent case 








TABLE I.—Classified Summary of the Number of Defects Found per 
1,000 Cars and Locomotives Inspected During the Fiscal Year Ending 
June 30, 1918 
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All classes 


held that every hauling or handling of a defective car for 
any other purpose than repair is forbidden by the terms 
of the proviso of section 4 of the act of 1910. ‘That is, 





TABLE II.—Summary of the Results of Terminal Tests of Air Brakes 
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that a defective car cannot be handled for the purpose of 
delivering its load to the consignee even when unloading is 
necessary for repair, unless it be affirmatively shown that 
such delivery involves no more movement or handling of 
the car than unloading it or transferring its load. 

The receipt of cars in interchange with defective safety 
appliances has been one of the common mistakes of the 
carriers, under the erroneous belief that such cars could be 
handled to a repair point without liability for the penalty. 
There are several decisions holding that a defective car can 
only be moved for the purpose of repair by the carrier upon 
whose line it became defective, the most recent of which is 
by the Sixth Circuit Court of Appeals, in which it was held 
that the necessary effect of the clause ‘and such equipment 
shall have become defective or insecure while such car is 
being used by such carrier upon its line of railroad,” as used 
in the proviso of section 4 of the act of 1910, is to limit the 
right of hauling a defective car for repairs, without penalty, 
to the carrier upon whose line of railroad the car was being 
used when the equipment became defective. 

In this connection attention is directed to Circular No. 7 
of the Division of Transportation of the United States Rail- 
road Administration, a portion of which relates to the offering 
in interchange of cars having saffety appliance defects, 
under which the law as _ interpreted by the various 
courts will be observed together with the elimination of the 
dangerous practice of offering defective equipment to con- 
nections, thereby insuring the maximum of safety in opera- 
tion and at the same time expediting traffic. 

It is as yet too early to express definitely the degree of 
success attained under General Order No. 8 of the Director 
General of Railroads, in comparison with the former method 
of instituting suit for the penalty for violations under the 
statute. Under the former system there was a double purpose 
served by prosecutions for the penalty, that of publicity in 
defending such suits and the disciplinary measures taken 
by the carrier to prevent subsequent cases being filed. On the 
other hand, the remedy at present is that of discipline of 





Voi. 93, No. 2 


employees, which it is believed will be efficacious when 
promptly and justly administered. Great care, however, 
must be taken to place the responsibility on the proper party 
regardless of position, so as not to permit the shifting thereof 
from officials to employees or evasion in any manner. 

In addition to their regular inspection work during the 
past fiscal year, our inspectors investigated 91 train accidents 
and assisted in conducting a number of tests of safety de- 
vices. One of these tests, that of the automatic straight air 
brake, required the services of 10 inspectors for a period of 
more than two months. During the past winter also 42 in- 
spectors were employed from January 1 to March 14 in 
investigating for the Railroad Administration the serious 
congestion of railway traffic which prevailed during that 
period. Performance of this special work will account for 
the fewer number of cars inspected shown in this report 
than is shown in the last annual report of this bureau. In 
the performance of all the exacting duties imposed upon them, 
our inspectors have displayed marked ability and have 
fully maintained the high standard of excellence which has 
always characterized their work. 

INVESTIGATION OF SAFETY DEVICES 

During the year plans of 88 devices were presented for 
consideration; 93 devices were examined and opinions 
thereon transmitted to the proprietors. Of the number 
examined, 74 were so impracticable or crude that they were 
considered worthless; 10 were devices which were not in- 
tended primarily to promote safety and which would not 
affect the safety of railway operation sufficiently to warrant 
further consideration; 3 possessed meritorious features, but 
as a whole required further development before being en- 
titled to serious consideration; and 6 possessed merit as safety 
devices warranting some degree of commendation. Of the 
devices examined which were commended, two were hand- 
brake devices, one was an air-brake attachment, one was an 
automatic connector, one was a water sprinkler for locomo- 
tives, and one was a door for box cars. 

The automatic straight air-brake system mentioned in last 
year’s report, which was submitted by the Automatic Straight 
Air Brake Co., New York, has been subjected to thorough 
tests during the year. The brake apparatus was first installed 
on a 100-car test rack in New York City and an elaborate 
series of tests was made. These tests demonstrated that the 
apparatus was sufficiently developed to warrant its trial under 
service conditions on a road having heavy traffic and moun- 
tain grades, and after the rack tests had been completed 
the brake apparatus was installed on 100 steel hopper cars on 
the Virginian Railway. These cars were loaded with coal. 
Standing and running tests were made with trains of 50 cars 
and 100 cars each, various arrangements of cars equipped 
with the present types of brakes and the new brake apparatus 
being used in these trains. 

The purpose of these tests was twofold; namely, to de- 
termine whether the automatic straight air-brake apparatus 
would operate synchronously with brake apparatus in com- 
mon use and to determine whether the new brake could be 
depended upon properly to control long trains on heavy 
grades as well as in general service. In these tests 
synchronous action with brake apparatus now in common 
use was obtained under a number of varied conditions and 
circumstances, and the flexibility of the system in controlling 
long trains, as well as smooth operation and the absence of 
severe shocks, were amply demonstrated. Many of the in- 
tended functions of the brake were substantially accom- 
plished. The more important of these are (1) providing 
uniform brake cylinder pressure, irrespective of piston 
travel; (2) compensating for brake cylinder and brake pipe 
leaks; (3) greater availability of the emergency feature; (4) 
a graduated release feature, permitting flexibility of control; 
(5) prompt serial action in application and in release. 








UTILIZATION OF WASTE HEAT FROM 
BLACKSMITH FURNACES 


No one who has been around blacksmith shops can have 
failed to notice the flames from the furnaces rising out of 
the stacks. This is such a familiar sight that it is taken as 
a matter of course: but on second thought it is quite evident 
that the flames must carry away a great deal of heat that has 
never been utilized. At the same time that this heat is going 
to waste, fuel is being burned in some adjacent power plant 
to furnish steam for hammers, shears and blowers in the 








Locomotive Boiler Set Over Furnace to Supply Steam to Hammers 


blacksmith shop. When there is such urgent need for fuel 
economy, why would it not be well to utilize the heat of the 
furnaces to generate steam for the smith shops? 

This is by no means a new idea. Boilers mounted over 
furnaces are to be found in shops built many years ago. 








Topeka, Kan. In these shops the heat from the furnaces is 
used to generate steam in locomotive boilers which supply 
the steam hammers and also a few steam-driven tools. In 
the interest of fuel economy in railroad shops, a description 
of the plant may not be out of place. 

The furnaces over which the boilers are placed burn fuel 
oil. They are equipped with combustion chambers and the 
furnace proper varies from 8 ft. to 12 ft. in length. A view 
of the cross-section of the furnace is shown in the 
illustration. The oil is sent in through two burners in the 
end under a pressure of about 12 oz. from a fan blast. An 
auxiliary air supply enters the combustion chamber just 
below the burners. These burners are also fitted with steam 
jets which can be used to atomize the oil in case the air 
supply fails. As an alternative the furnaces can be readily 
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Detail of the Furnace Nozzle 


and quickly changed to burn coal. Several features of this 
furnace are covered by a patent issued to George Fraser, 
foreman of the blacksmith shop. 

The flames from the burner strike directly on the point of 
the bridge wall of the combustion chamber. This has proved 
to be a great help in securing a neutral flame. If there is 
any tendency for carbon to deposit it gathers on the brick- 
work and not on the iron. After passing down through the 
neck of the furnace the flame is directed upward into the 
firebox of the locomotive boiler, through the flues and out 
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Arrangement of the Furnace, the Waste Heat of Which Is Used for Generating Steam 


1 


"he very limited extent to which this practice has been 
ollowed in shops recently constructed might lead to the 
onclusion that it has proved a failure. That such is not 
the case is fully demonstrated by the operation of the two 
lacksmith shops of the Atchison, Topeka & Santa Fe at 
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the stack. The photograph below shows clearly the way in 
which the boilers are mounted over the furnaces. Very few 
changes were made in the boilers to adapt them for this 
service. They are fed by boiler feed pumps operated by the 
hammer driver who watches the water level to see that it 
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does not get too low. The water glass is situated so that 
it is always in view of the hammer operator. Steam is taken 
from the highest point in the dome. All the boilers are 
connected together; the maximum pressure carried is 100 lb. 
per sq. in. It ranges generally between 75 and 85 lb. The 
stacks over the boiler are 75 ft. high without brick lining 
‘and have a damper near the smoke box instead of at the top 
of the stack. In operating the furnaces the blast is varied 
until a balanced draft condition is secured. This makes it 
easy to work around the furnace as the flame does not shoot 
out and work can be put in or taken out without disturbing 
the burners. 

In the blacksmith shop at Topeka there are seven boilers 
placed over furnaces. These supply steam for 17 hammers, 
varying in size from 5,000 lb. to 150 lb. There is no other 
source of steam supply for the smith shop. While, of 
course, some of the small furnaces are not fitted with boilers 
or stacks, all of the larger ones are so equipped. The opera- 
tion is very satisfactory and there is no question that the 
plant effects large savings in both fuel and money. 


RECLAIMING BULL’S-EYE LUBRICATOR 
GLASSES 


After lubricator glasses have been in service for some 
time the inner surface becomes rough and discolored. A 
glass in this condition causes difficulty in seeing the oil as 
it is fed. The Atchison, Topeka & Santa Fe has installed 
at the Topeka shops equipment for regrinding these glasses 
to avoid the necessity of replacing them when they become 
rough. The installation has now been in service for some 
time and the results secured are very satisfactory. 

The machines used are quite simple and are shown in the 
illustrations below. ‘The first grinding is done on a flat 
cast iron disk about 19 in. in diameter mounted on a vertical 














Stone, Felt and Wood Wheels on Which Glasses Are Polished 


spindle which revolves at the rate of 200 r. p.m. Sharp sand 
and water are used on this disk as an abrasive and the glass 
is ground down until a true surface is secured. A set of 
three wheels mounted on a single spindle are used for the 
finished grinding. ‘The first wheel is a black cragleith stone 
which gives the glasses a smooth finish. The polishing is 
done on a felt buffing wheel and a willow wood wheel on 
both of which pumice stone and water are used. The three 
wheels revolve at about 350 r. p.m. 

Glasses which have been scratched or chipped can be re- 
ground as well as those that have become roughened or 
discolored by use. They cannot be ground down below a 
certain thickness, which is about one inch; for that reason, 
limit gages are used to determine when the minimum allow- 
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able thickness has been reached. In shipping the glasses to 
the shop where they are to be reclaimed they should be 
packed in an orderly manner in boxes filled with sawdust. 
The machines used in reclaiming lubricator glasses are 
simple and comparatively inexpensive. It does not require 








Machine for Rough Grinding Glasses 


a very skilled operator to secure good results, and the saving 
effected at the present price of material is sufficient to justify 
such an installation on any road operating several hundred 
locomotives. 


LOADING AND GLAZING OF GRINDING 
WHEELS 


in replying to a question as to the relation of the speed of 
gr:nding wheels to “loading” and ‘glazing’? Chas. H. Norton 
writes in “Grits and Grinds” as follows: 

Loading is not caused by slow speed. It can be caused with 
high speed as well as with slow speed, but is not caused by 
the speed. If the wheel is forced into the work so deep and 
so quick that the material to be ground is crowded into the 
open spaces, filling them full before the bond can be worn 
away by friction, the wheel will be loaded, whatever its 
speed. But in practice it is usually impossible to cause this 
when the wheel is revolving at high speed, because the higher 
speed cuts smaller chips when removing an equal amount of 
metal in the same time. However, it sometimes happens that 
there is insufficient power to keep the wheel up to its full 
speed when the operator forces it quickly into the work; it will 
sometimes be slow enough to cause the particles to tear off 
chips so large that when they are forced hard into the spaces 
they will hold the bond in place instead of wearing the bond 
away. 

If the chips are too large for the spaces and are forced 
into them, the bond cannot wear away because the chips 
have hecome the wearing surface, and until these chips are 
removed the bond must remain, since it is underneath the 
chips. This is a well known law with files and milling 
cutters. If a file is forced to the work too hard, it will fill 
with steel; the same is true of milling cutters. 

The cause of wheel loading is not slow speed but over- 
work, whatever the speed. It is more difficult to overwork 
the wheel at high speed than at slow speed. Therefore, it is 
more unusual. When wheels are not overworked the slower the 
speed the faster the bond will wear away. The faster the 
wheel speed, when not overworked, the slower the bond will 
wear away and the longer the cutting particles will remain 
intact. Thus, when the speed is sufficiently high to cause the 
cutting particles to wear faster than the bond, we get the 
glazing effect. 





SAFEGUARDS IN RAILROAD SHOPS 


A Description of Some of the Safety Devices 
Used at the Various Shops of the Southern Pacific 


BY FRANK A. STANLEY 


"SHE application of safeguards for workmen in railroad 
repair shops involves some elements of difficulty not 
commonly attached to the installation of safety devices 

in the general machine plant and factory. In the first place, 

there is an essential difference in the character of the equip- 
ment as a whole in the two classes of establishments referred 
to and there is, further, an equally important difference in 
the general method of installation due of course to the pe- 
culiarities of the work conducted therein. The recognition 
now for some years given to the necessity for suitable guards 
for machine tools and other apparatus has led the builders 
of this equipment to incorporate many such devices in the 











won 








Fig. 1—Pipe Railing for Protecting Belts 


design of the machines themselves thus doing away with the 
necessity for the purchaser to develop a system of safeguards 
for such equipment. This advance in tool design is naturally 
more conspicuous in the cases of the smaller and medium 
sizes of machines. 

With the railroad shop the machine shop proper is only 
ne of several departments where closest attention is con- 

ntly demanded if workmen are to be kept free from injury. 


varying degree, which the following year were reduced almost 
to zero by the adoption of goggles which the men were forced 
to wear when working at points of danger to the eye. 


WHAT ONE SYSTEM IS DOING 


Certain characteristic features of the Safety First cam- 
paign in the way of safeguards developed and adopted in 
different shops of the Southern Pacific are shown in the 
illustrations that follow. These include machine guards, 
for shop and wood working departments, yard safety de- 
vices, appliances for minimizing possibilities of accidents 
about the erecting pits, and so on. 

The guards in Fig. 1 are for enclosing the driving belts 
and pulleys of two machines; the one at the right a shaper, 
the other a vertical boring mill. In both instances the rail- 
ing is made of piping extending to a height that will effect- 
ively prevent any likelihood of a passing workman catching 
his clothing in either the belts or pulleys. The pipe en- 
closures are stiffly constructed and with machines placed 
with their driving cones and belts in fairly close position in 
respect to each other this form of guard is of especial ad- 











] he erecting floor may be a prolific source of danger unless 

. ogressive measures are applied toward protecting the men 

: orking about the pits and elsewhere in the department. 

" lutside of the shops, about the yards are various points 

a here safeguards must be erected and maintained, such as 

1 lings for washing pits, screens for work undergoing chip- '9- 2~Hinged Guard for the Fly Wheel of Copper Shop Shears 
ng, etc., etc. To be sure, the dangers to the eyes of me- 

; nics about railroad shops is not peculiar to these places, vantage as it in no way interferes with the convenient shift- 

“ t it does undoubtedly exist in greater degree than in almost ing of belts on pulleys.. - 

" other kind of plant, a fact that has been demonstrated The guard in Fig. 2 is a hinged screen for the flywheel 

v1 the necessity for eye protecting goggles in large numbers. and driving belt of a shear in the copper shop. A guard 

“ ese, where consistently adopted, have gone far toward of similar pattern is used over the pulley of the sprue shears 

7 complete elimination of eye accidents. This can be used in the brass foundry. Another foundry guard is shown 

a » better illustrated than by reference to the experience of a in Fig. 3 which shows a row of grinding wheels ten or a 

on mspicuous eastern repair shop which in one recent year dozen in number, all protected by heavy plate covers which 

wf r to the campaign for the adoption of eye protective nearly surround the wheels. The frequency of serious acci- 





casures suffered a total of over four thousand injuries of 
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dents from unguarded wheels is too well known to require 
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discussion here. The type of guard shown prevents. broken 
wheels from flying across the shop and while protecting the 
workman from injury it in no way hampers his use of the 
wheel. Wheel covers of this kind are readily made in such 


shops from available material and they are easily propor- 
tioned to conform to the dimensions of the grinding wheels 
employed on the floor stands. 

Special guards are erected on heavy lathes for enclosing 





Fig. 3—Guards for Grinding Wheels 


the feed drive at the end of the bed and the back gears at 
the rear of the spindle. The end guards are made up of a 
coarse wire screen riveted to a steel angle frame which is of 
sufficient size to extend from the base to the top of the head 
stock. The sides of the guard are wide enough to completely 

















Fig. 4—Protected Motor and Belt in the Pattern Shop 


close in the feed cone and belt at the front and there is no 
possible way in which the operator’s hands or clothing may 
become caught in the mechanism. The guard for the back 
gearing is made of sheet steel covering completely the gear 
teeth and extending well down over the faces of the gear 
wheels. Both guards are hinged to give ready access to the 
interior when desired. 

In order to properly protect the operator from being in- 


Vo. 93, No. 2 


jured by the rapidly revolving bar stock extending out from 
the spindle of turret lathes, a system of small pipe guards 
has been arranged. There are six longitudinal rails extend- 
ing out from the machine, being supported by pipe stand- 
ards from the floor, which completely surround the revolv- 
ing rod. 


APPLICATIONS IN WOODWORKING DEPARTMENTS 


Referring now to some of the protective devices installed 
in the woodworking shops, Fig. 4 illustrates the application 














Fig. 5—Draw Cut Saw Guard in the Cabinet Shop 


of a guard rail system and swinging screen gate for enclos- 
ing a motor and belt in the pattern shop. The belt here is run 
at an angle of about 45 deg. to the overhead shafting, and in 











Fig. 6—Wood Boring Bit Guard 


this position, if unguarded, it would be a constant menace to 
those obliged to pass under it. The lower portion of the belt is 
surrounded by the high pipe fence which is built around the 
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motor. The remainder of the belt for a height of, say, seven 
feet is paralleled by a sloping guard which just clears the 
underside of the belt and which has at each side a pair of 
rails to provide protection along the belt edges. The enclosure 




















Fig. 7—Protecting Screen Between Men Clipping Cylinder Saddles. 
Note Also the Goggles 


for the motor itself is formed on the front side by the wire 
gate which swings open when unlocked to give access to the 
machine. 

Saw guards are generally provided and require little ex- 
planation. Fig. 5 shows a guard for a circular saw in the 
cabinet shop. Another feature of this department is the use 
of a rubber mat in front of the saw which is placed here to 
prevent the workman from slipping while he is operating 
the saw. 

An interesting form of guard for a wood bit used in the 
mill shop is shown in Fig. 6. This safety appliance consists 
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it is moved up and down. It encloses the bit at all times, and 
when the bit is at work boring through the wood the chips 
are ejected from the tube through the liberally placed holes 
shown in the illustration. 


SAFEGUARDS ABOUT THE ERECTING FLOOR 


Reference has already been made to the necessity for pro- 
tective goggles in railroad shops. A still further measure 
of protection, and one almost as valuable as the goggles them- 





Fig. 8—Pipe Connections Placed at an Angle Away from the 
Operator When Making Connections 


selves is the adoption of the portable wire screen which, as 
in Fig. 7, is placed at any convenient point to prevent chips 
made by one man from striking another nearby. This scheme 
can be developed further in the yard where chipping or cut- 














Fig. 9—Safety Railing 


of a steel tube containing a number of holes through which 
the chips may work out when boring. ‘The tube is located 
over the spindle which carries the bit and is attached to a 
bracket by which it is prevented from, rotating, and by which 








Around the Lye Pit 


ting rivet or bolt heads is done, by making a portable screen 
with a substantial base which will prevent the chips or heads 
from flying about. Still another device used for stopping 
metal parts that would otherwise fly to a considerable dis- 
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tance is the wire basket which is held under rivet heads which 
are being cut off by hand chisel and sledge. 

One of the unsatisfactory features of many erecting floors 
is the system (or lack of system) of steps, ladders and stag- 
ings for enabling the men to climb about the ends and tops 
of boilers and fireboxes. Not only are the makeshift rigs 
often dangerous to those obliged to use them, but they are 
to an equal extent the cause of lost time and effort. In this 
shop a portable stairway which is a substantial and reliable 
structure, has proved very effective in saving time and 
trouble. It is equally applicable to the front, end or sides 
of the locomotive. 

Another interesting safety measure adopted at this shop 
is that, as shown in Fig. 8, of setting the floor hose connec- 
tions at an angle so that they do not blow directly in the face 
of the operator when connections are being made. 

Fig. 9 shows a substantial safeguard for a large lye pit. 
This has, in addition to the two-high pipe rail an end gate 
which swings open to allow the dipping cars to be run in 
and out with the material to be washed. Along each side 
the space under the lower rail is enclosed by sheet metal as 
indicated in the illustration. 


AIR BRAKE DEVICES AT BRAINERD SHOPS 


The Northern Pacific does a large amount of air brake 
repairing at the Brainerd, Minn., shops. In order to expedite 
the work, many special devices have been developed, a 
few of which are described below. One of the most useful 
tools in the air brake department is the machine for grind- 
ing the bushings of triple valves shown in Fig. 1, which was 
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Fig. 1—Lathe Arranged for Grinding Triple Valve Bushings 


made from an old brass lathe. In ordinary service the 
pistons of triple valves move principally between service and 
release positions and this causes the ring to wear the bush- 
ing through a small portion of its length. When triple valves 
are repaired at Brainerd shops the bushings are ground on 
this machine to make them truly cylindrical. The body of 
the valve is attached to a removable face plate which can be 
centered by means of screws. The grinding wheel is mounted 
on an extended spindle, carried on the cross slide and driven 
from an overhead counter shaft. By centering the bushing, 
setting the wheel to take a light cut, and moving it back and 
forth while the body is slowly revolved, the bushing can be 
made true and smooth without removing any more metal than 
is necessary. By changing face plates the machine can be 
adapted to any type of lathe. The uneven wear of bushings 


is the frequent cause of irregular action in triple valves and 
a machine for grinding them should form part of the equip- 
ment at least in ‘the larger shops. 

Another useful device for repairing triple valves ‘is a press 
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for closing the grooves in the piston shown in Fig. 2. The 
base is made of cast iron with a hole through the center and a 
counter-bored recess at the top. The bottom die is placed 
in the recess and the piston is set on it with the stem extend- 





























___ § Diam. 
SE rls 
' rile. te 
_ F327 LSD © 63" 
I" S"fert-e "|| by jc -- 404 Diem. _ 
7 a — a 
f WH, ----43-——-py ot 
\ GD DP — 
\ : YA ff, - 7 . 
4" for L-3 . k---23"—| 
For kS Upper Die. a 
ss. 





--- 55 —- 


val 
an 


Bg 





~9: 





a 
aH 


Sian 


£2,8 Thids PerInch 


TOOTS SS ee Z 
| HH | Hii WINS i Ae i Va 
a 2" ai i a [4 


eS a fens 





“oy 
| /4 
2 >Kc-= 


J 


4 














; 








Fig. 2.—Press for Closing Triple Valve Piston Ring Grooves 


ing down into the base. ‘The upper die is placed on the 
piston and the top is set over it and turned to lock it to the 
lugs on the base. By turning down the screw in the top the 














Fig. 3—Five Spindle Angle Cock Grinding Machine 


piston can be compressed and the grooves closed. . It has been 
found that the operator soon becomes skilled in using this de- 
vice so he can get a good fit in a very: short tinie.. The dies 
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shown in the illustration are the sizes used for L-2 and L-3 
triple valves. 

The angle cock grinding machine shown in Fig. 3 was 
originated on the Northern Pacific. It is convenient to 
operate and grinds the cocks very rapidly. The plugs are 


fastened to five vertical spindles which are revolved and re- 
versed by a segmental gear. At the same time a trip lifts the 
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plug from the body at regular intervals. The spindle can be 
raised by means of a handle and when at the top point it 
is thrown out of gear and held by a latch so that the bodies 
and plugs can be changed without stopping all the spindles. 
One of the excellent features of this machine is that the 
grinding compound is kept away from the gears and bearings. 
As many as 300 angle cocks have been ground in one day. 


Oxy-ACETYLENE WELDING PROBLEMS’ 


Discussion of the Flame Structure and Methods of 
Handling; Careful Training of Operators Necessary 


BY W. L. BEAN 
Mechanical Assistant, New York, New Haven & Hartford 


T is my desire to present certain phases of the oxy-acetylene 
process which may have escaped the attention of those 
who have not had opportunity to study it in all its details. 

The use of the process in railroad work alone has grown 
since 1912 fully 25 times in volume. Methods of handling 
and applying oxy-acetylene in railroad work should, how- 
ever, be scrutinized and properly supervised if the results 
are to match up with the rapidly mounting expenditures 
necessary daily, and monthly, and yearly to carry on the 
work. Since the process depends on two gases, acetylene 
and oxygen, a few facts, with respect to each, may be men- 
tioned, I trust, with interest and profit. 
ACETYLENE 


Acetylene, which, as is known by all, is generated by 
chemical reaction between water and calcium carbide, is a 
gas of remarkable qualities. Briefly, its most outstanding 
characteristic, and the one which puts it head and shoulders 
above all other commercial gases, is its high carbon content 
which is 92.2 per cent of its total weight, and which gives 
such a high flame temperature, especially when burned with 
pure oxygen. Furthermore, the endothermic nature of 
acetylene further increases the flame temperature. 

It is this characteristic which prevents the common gases, 
such as ordinary illuminating gas, natural gas, benzine, 
gasoline, kerosene, Pintsch and Blau gases, etc., from com- 
peting with acetylene for welding any metals, but those with 
low fusing temperatures; and from cutting steel or iron with 
the greatest economy. Comparative temperatures attained by 
burning acetylene and other fuels supplied by air are shown 
by the tabulation below: 


Fuet Gas FramME—TEMPERATURE IN AIR 
PRMD i ok as Sprit tol Geake roves astdictads ie wield ee wk 3,092 deg. F. 
MMO «nts. inide ips s vo howls wid ibe eiam ee AMS lots 3,362 deg. F. 
EMME, Gin Spinswih ies icine epic > sae wise Sins keenest’ 3,452 deg. F. 
RE PRIOR Miri 5 503055 ,0:5)29 aren acasige een Mma eau aan 3,542 deg. F. 
nin ep EE aC OE Cane pre Geen a eleanor 3,632 deg. F. 
PINE <s Siid cs oi Anne AER be he duke 4,652 deg. F. 


Naturally when flames are supported by oxygen instead 
of air, the temperatures attained are much higher. This is 
of interest because it is sometimes difficult for those in charge 
of oxy-acetylene work to understand why it is necessary to 
use oxygen instead of air for welding work: 





B Burned iM OXVREN. cscs scccssesecsse 3060 dex FE. 
VOPOGeN) DUPRE I8i\ OXY RO 6 i0.50:e:101s-610.c)ess 0085 4,388 deg. F. 
Acetylene burned in oxygen............eeceees 6,300 deg. F 


tt is to be noted that acetylene burned in air gives a 
iigher flame temperature than either coal gas or hydrogen 
burned in oxygen. My object in bringing up this subject 
of flame temperatures is to show that a welder handling a 
»'owpipe has an extremely hot flame to handle; a tempera- 
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ture that is a good deal higher than the fusing point of the 
metal that he is handling. Consequently it indicates the 
amount of skill an operator must have to properly fuse these 
metals without burning them. 

These facts explain why the oxy-acetylene blowpipe has 
so successfully met all competition offered by other devices 
using gases whose combustion results in lower flame tem- 
peratures. Other factors in regard to the oxy-acetylene flame 
may be mentioned, and the following is of interest. 


THE WELDING FLAME 


The oxy-acetylene welding flame is composed of two por- 
tions; the small inner so-called cone, which attains a tempera- 
ture of approximately 6,300 deg. F., is produced by the com- 
bustion of oxygen supplied to the blowpipe, uniting with the 
carbon from the acetylene. The products of this initial com- 
bustion are free hydrogen and carbon monoxide. The tem- 
perature supplied by the cone is too great to permit combus- 
tion of these two gases until they have cooled off. Therefore, 
they pass out from the cone until they meet the atmosphere, 
where they cool and unite with atmospheric oxygen, to form 
water vapor and carbon dioxide, respectively. The burning of 


Temperature- Degrees Fahr- 














CzHe+20= 2C0+2H 


Temperatures in the Oxy-Acetylene Torch Flame 


2H+0=H20 CO+0=CO, 


the hydrogen to create water vapor is at about 3,600 deg. F., 
and the carbon monoxide burns forming carbon dioxide at 
about 2,300 deg. F. That is of particular importance in weld- 
ing alloys or metals like copper, which oxidize pretty rapidly, 
and it is one feature that stands out in favor of the oxy- 
acetylene flame as compared with the electric process, for 
although the electric process has the advantage of generating 
a great deal less heat—and thus reducing contraction stresses 
—the metal is not protected from the atmospheric oxygen 
as it is with the oxy-acetylene flame. The outer, cooler, 
enveloping flame acts as a shroud, which keeps the atmos- 
pheric oxygen from uniting with the metals being welded, 
thereby performing a valuable work. The products of the 
combustion, which forms the cone, hydrogen and carbon 
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monoxide have strong affinities for oxygen, thereby assisting 
in preventing any excess of oxygen from uniting with the 
metals. 

These features all contribute to making the oxy-acetylene 
blowpipe the wonderful device that it is, and the subject of 
flame temperatures is dwelt upon here with the practical 
consideration always in mind that the successful operator 
and his supervisor should know these elementary things in 
order to properly handle their work. If the operator does 
not know them, he will, with the best of intentions, spoil 
or render inferior most of his welds, and his supervisor may 
stand by and watch and not know what is going on because 
he cannot recognize what he is looking at. Examination of 
hundreds of test specimens and likewise hundreds of observa- 
tions of welding operations convincingly shows that the great 
majority of blowpipe operators underheat the body metal; 
that is to say, the piece be*ng welded, and, on the contrary, 
they overheat the wire or filler metal. An operator who 
plays the small cone directly on the filler wire is burning it. 
He cannot do otherwise. Such a workman invariably runs 
the burnt metal upon the underheated surface of the piece 
he is trying to weld, and gets an adhesion, but not a weld. 
He has, as a result, a combination of two weak elements; 
viz., burned metal attached by surface adhesion to the body 
metal. 

This point cannot be too strongly emphasized, as it is 
the cause of more inferior welds than any other one thing. 
The skilled operator works the end of his filler wire in a 
puddle of the metal, agitating the molten metal and thereby 
distributing the heat. Also, he constantly moves his welding 
cone so as not to overheat the molten metal and so as to 
permit moving the wire through the latter without the wire 
encountering the welding jet. The welding cone should 
approximate, in its movements, a half circular arc. The 
welding wire should be melted by heat from the puddled 
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possibilities commercially, however, stimulated production 
and a cheaper chemical process using bleach powder and 
some other reagents had a short life, the cost being about 
2% cents per cubic foot. The electrolytic and liquid air 
processes, however, control the market at present and are 
likely to continue, especially the latter. In 1912 the price 
of oxygen had dropped to about 2 to 2% cents per cubic 
foot, in quantities, and now most railroads buy it for 1% 
cents or slightly less. ‘Therefore, it is one article of impor- 
tance which has decreased in price during the period of the 
war, and, as it is the item of largest expense in welding, 
especially in cutting operations, railroads have a better op- 
portunity than ever before to make large and _ profitable 
utility of the process. It is true that carbide has increased 
in price, and so has labor, but not more than like items 
entering into costs of doing work or reclaiming materials 
by other methods. 


APPARATUS SELECTION 


Naturally with the development of the process there comes 
opportunity for refinement in the selection of apparatus to 
suit given conditions and the ultimate results depend on the 
choice made. 

For oxy-acetylene operations in small shops or for tem- 
perary work at remote points, compressed acetylene in 
portable cylinders is best adapted to the work; but in large 
shops, where a relatively large amount of work is done 
regularly within a restricted area, full advantage should be 
taken of the economies of stationary apparatus connected to 
a piped system. Experience indicates that railroad shop 
installations of oxy-acetylene equipment should consist of 
stationary instead of portable apparatus when the volume 
of welding and cutting requires the services of two or more 
operators regularly. 

Compressed acetylene costs 


1% to 2 cents per cubic 
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metal plus radiated heat from the cone, but never by being 
enveloped by the latter. The function of the acetylene in 
cutting, being merely to raise the metal to the temperature 
where the oxygen can take hold of it, has led a good many 
to attempt to use as a substitute a cheaper gas than acetylene, 
but because of the high flame temperature of the acetylene— 
consequently the ability to localize the heat in a relatively 
small jet—there is really more economy in paying the higher 
price for acetylene—that is, economy in oxygen—than there 
is in using other fuel gases, even though the other gases 
cost nothing. 





OXYGEN 


The development of the oxy-acetylene process was retarded 
by the high price of oxygen. In 1910 oxygen was commonly 
sold at from four to six cents per cubic foot and still 
largely produced by the potassium chlorate process. The big 


foot, f.o.b. charging station. Freight or express charges 
must be borne by the railroad both on the filled and the 
empty drums, whereas, in using a generator, the cost per 
cubic foot is 34 to 1 cent per cubic foot, depending on 
carbide price, and there is no expense for transportation 
except in one direction, and also there is less weight to be 
handled per foot of gas delivered bythe generator as compared 
to the compressed acetylene. Also the slowness of releasing 
the compressed, or dissolved gas, especially on heavy work, 
causes operators to set cylinders aside as empty when they 
still retain from 10 to 20 per cent of the nominal gas charge. 
This is especially true in cold weather. This feature, of 
course, raises the cost of the gas per actual cubic foot de- 
livered to the blowpipe. ‘The cost is also affected by the 
admixture of varying amounts of acetone to the discharged gas. 

Acetone, by reducing the flame temperature, requires the 
burning of more acetylene to do a given amount of welding 
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than is needed when acetylene, free from acetone, is taken 


directly from a generator. These several features combined 
produce an actual cost for compressed acetylene of 242 to 
3 cents per cubic foot. 

Aside from the above considerations, there remains a 
number of matters concerning ease and efficiency of opera- 
tion. When an acetylene generator is installed, it delivers 
a continuous supply of gas to a shop through a pipe line at a 
constant pressure, thereby eliminating the need of regulators 
or reducing valves which have the following disadvantages: 
First cost, maintenance cost, and the time required for 
adjusting pressure and for connecting and disconnecting 
from cylinders. 

Under the constant supply system the operator is at once 
relieved of all concern as to gas supply, since the handling 
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of cylinders from the storehouse to the shop and back again, 
and from job to job, is eliminated. He is also not concerned 
with regulating the gas pressure, as that is done by the 
generator, and he need not, and, in fact, cannot, change the 
pressure. ‘That cuts out the regulator expense and annoy- 
ance. In fact the operator has his hose and blowpipe and 
can move from job to job without any more apparatus to 
carry or adjust than in the case of a man using an air 
hammer supplied by a pipe line. 

Blowpipes are carefully designed by manufacturers and 
should not be altered by railroad shop men. If orifices are 
changed the proportion of mixing of oxygen and acetylene 
is disturbed with consequent effect on combustion. In this 
connection it is important to point out the need for using 
gas pressures and welding and cutting nozzles suitable for 
the heaviness of the work done. The average railroad shop 
worker, and that includes foremen, generally assumes that 
if a little is good a whole lot more is better, and so, one can 
daily observe operators welding thin plates with cones big 
enough for a locomotive frame job, or cutting an ash pan 
sheet, with 75 lb. oxygen pressure instead of 25 lb. Like- 
wise, in using a cutting blowpipe, too large nozzles are used. 
When one cuts a 3£-in. plate with 75 lb. oxygen pressure 
and a nozzle to’ match that pressure, fully two-thirds of the 
oxygen is absolutely wasted and the cost increased at the 
rate of $4 to $6 per hour of operation. There is a lot of 
money being wasted in everybody’s railroad shop, especially 
on cutting, by using nozzles and pressures that are too big 
or the job, and a lot of alleged savings that are going by 
ihe board on that account. 

_ There must be education and real supervision along these 
lines, or else the volume of poor and at the same time 
expensive work cuts down the benefits deplorably, below 
what they should reasonably be. The average net savings 
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in money, in ordinary locomotive and car shop work, should 
conservatively and easily average $1 per blowpipe hour. 

Of course, not all jobs of work are, or should be done by 
oxy-acetylene, solely to secure a reduction in first cost. The 
better quality of a welded job with longer life and less 
trouble in service, may warrant spending more money welding 
it than to do it in some other way. For example, some 
shops can rivet firebox seams cheaper than to weld 
them, but they find it pays to weld. Hence, the back shop 
saving in money does not tell the whole story. Likewise, 
all are familiar with large savings in time consumed by 
repairs whereby equipment has been released for service 
more quickly than otherwise possible. 

I would like to speak of a job that the men on the New 
Haven did this summer on a Commonwealth tender frame 
for a Santa Fe type engine. Just after those engines came 
one of them got into difficulty with another one, and when 
the dust had all settled there was about six or seven feet of 
each end of the Commonwealth frame that was pretty well 
pulverized. The frame was taken to the shop. I don’t need 
to dilate on the possibilities of last June in getting a frame 
of that sort from the foundries—at East St. Louis, I believe 
they are. It looked as if that engine was going to be tied 
up for the rest of the summer. But the job of welding these 
broken members was tackled. In addition to the broken 
portions on the ends the balance of the frame had a nice 
gentle wave to it, just like a warped board, and you can all 
appreciate what a job it was to pull that thing back into line. 
It had to be done by cutting the members to limber it up 
enough, so that the balance could be bent and the frame 
straightened, and then these cuts rewelded. Such portions 
of the damaged ends as could, were rejoined one to the 
other, and in some places, where they were about the size of 
a piece of cake, we had to fill in with plates shaped to fit. 
As I recall, the job altogether took about six weeks’ time, 
and it cost about the same as a new frame, but the engine 
was in service probably two or three months earlier than 
would otherwise have been possible, and so we felt it was 
worth while. 


IMPORTANCE OF WELDING ACCESSORIES 


Boilermakers know that it would be folly to build a fine 
locomotive in all particulars except the firebox, and then to 
make the latter out of tank steel, or to build the engine 
according to approved practice and then put in staybolts 
made of common merchant bar iron. Just as unwise is it 
to equip a shop with high-grade oxy-acetylene apparatus and 
then give welders common iron to use as “filler” metal, or 
to set them to welding a gray iron casting with scrap pack- 
ing rings for “filler.” 

The different metal parts of a locomotive vary greatly in 
their chemical and physical characteristics, and likewise those 
characteristics usually change more or less when the metals 
are heated to a welding temperature. On that account 
“filler”? metals and fluxes designed to produce metal in the 
weld as nearly as possible of the right make-up should be used. 

Charcoal iron wire of great purity is best for firebox work, 
and no flux is needed, but it is not the best practice to weld 
a cast-steel mud ring with that metal, which has 48,000 lb. 
tensile strength, when the mud-ring steel probably has a 
strength of from 60,000 to 75,000 lb. per sq. in. Is it not 
better to use on such work a “filler” of proper carbon content 
to give the weld high tensile strength, and to be otherwise 
specially adapted to the work? 

It is not sufficient to use a “filler” of the same grade as 
the metal to be welded, or to use one which might seem even 
better in quality than the object to be welded. For example, 
any cast iron to be found on a locomotive, no matter how 
good it may be for the purpose it was made, does not make 
a good “filler” on a casting where it is important to get a 
clean, strong weld, which works well under a tool. The 
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reason is, that on cast iron work a special alloy “filler” 
iron containing from three to four times as much silicon as 
is found in ordinary foundry castings, is needed. The excess 
silicon replaces that of the welded casting, oxidized in the 
making of the weld, and since the silicon controls, to a large 
extent, the proportion of combined and free carbon in the 
casting, it cannot be removed without hardness resulting. 

A great majority of railroad shops have generally indif- 
ferent results in welding cast iron, even where they use 
approved practices insofar as blowpipes, skillful welders, 
proper fillers and fluxes, etc., are concerned, because they 
don’t take the proper care in preheating and annealing. It 
is necessary on a cylinder job, for instance, or any job of 
any magnitude, where the casting has any complication to 
it, or any great mass, to heat it slowly, and weld it, and then 
let it cool slowly. It may be necessary even to let the job 
stand for 48 or 60 hours covered up from the air to let it 
gradually cool down. If it is allowed to cool rapidly it will 
not only warp but it will be as hard as flint. I find that 
the foremen as a general rule are so anxious to hurry the 
job that they lose time or lose the weld by not being willing 
to let the men on the job take the requisite time to do it,— 
and I don’t mean time in the welding itself but in getting 
ready and in letting the thing cool down slowly afterward. 
Oxy-acetylene welding, to be carried on with the best of 
success, must include the use of “fillers” and fluxes specially 
compounded to meet the needs of the different metals to be 
welded. This applies to all forms of iron and steel, forgings, 
plates, shapes and castings; and to copper, brass, and 
aluminum. 


SELECTION AND INSTRUCTION OF WELDERS 


The use of pure gases, efficient blowpipes, and proper 
fillers and fluxes does not insure good welds unless operators 
are competent. Probably more failures of welds have re- 
sulted from unskillful and unintelligent craftsmanship than 
from any other one cause. 

Not all proposed operations of welding are possible or 
advisable, but when men of some mechanical skill and 
knowledge of the metals and the demands which service will 
place on the weld are given correct and sufficient instruction, 
a great variety of jobs can be done successfully from every 
standpoint. The principle that years of apprenticeship are 
necessary for the training of boilermakers or machinists, and 
but three days or a week should be ample for a welder, has 
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service for years, that the process is peculiarly adaptable to 
locomotive and car repairs. ‘Those gentlemen know what 
constitutes real welding, and what intelligence, skill, and 
practice is needed in the make-up of a good operator. 

On account of the fact that results in welding are very 
largely dependent on the skill of the operator, and because 
the welds can vary even more in actual structure than in 
external appearance, it is necessary to place blowpipes in 
the hands of men who have a knowledge of the particular 
piece being welded, as to its physical nature and the service 
to which it is to be subjected. Moreover, men who can be 
successfully instructed in the elementary chemistry of the 
subject will have a finer appreciation of the need for careful 
blowpipe regulation, the preparation of the work, the use of 
fluxes, the application of suitable special filler materials, 
the effects of expansion and contraction, and all other 
details which have to do with the efficiency and economy of 
the operation. 

Men who are intelligent, who take a natural pride in 
workmanship, who are uniform in disposition, who are 
anxious to become proficient, should be the ones entrusted 
with the blowpipe, and the additional wages which such men 
command will prove a most excellent investment. 


LOCOMOTIVE ELECTRIC HEADLIGHT 
WIRING 


An interesting and well-arranged method of wiring loco- 
motives for electric headlights has been developed by the 
Pennsylvania Lines West in connection with the electric 
headlight program on that road. Every effort has been made 
to provide a system which is free from the possibility of 
short-circuits and which will occasion the least amount of 
trouble when a locomotive is being stripped for repairs. . The 
generator is located just ahead of the cab, a steam connec- 
tion being made from the blower line through the cab with a 
union joint just outside of the cab. 

Three classes of service, namely, road, shuttle and yard 
service, are provided for. Fig. 1 shows the general arrange- 
ment of the wiring and fixtures for locomotives in shuttle 
and yard service. These are similar to the arrange- 
ment for locomotives in road service with the excep- 
tion of the wiring to the tender, which is_ elim- 
inated. Fig. 2 gives the wiring diagrams for the three 
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Fig. 1—General 
prevailed in some quarters and does yet, although the logic 
is not clear, and surely is not borne out in practice. 
Those railroad men who recognized at the start the value 
of the oxy-acetylene process and who persistently applied 
intelligence and ingenuity to the problems attending its use 
achieved much success, and to those men much credit is due 
for proving beyond argument, by long records of welds in 


Arrangement of Headlight Wiring for 


Locomotives—Pennsylvania Lines West 


classes of service. They are fundamentally the same. The 
diagram for locomotives in shuttle service is different from 
that of the diagram for locomotives in road service in that it 
provides for the headlight and classification lamps for the 
tender. The diagram for yard service is different from the 
diagram for shuttle service in that no dimmer resistance is 
required. The circuits are controlled by single-pole push 
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button switches which are located on the side of the cab 
within easy reach of the engineer. For road service three 
switches are provided. The top one is the main operating 
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Fig. 2—Wiring Diagrams for the Three Classes of Service 


switch energizing the entire system. ‘The middle one governs 

circuit to the reading lamp, which is located on the side of 
the cab back of the engineer. The lower switch throws the 
dimmer resistance in or out as required. This provides a 
very convenient arrangement and eliminates any possibility 
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Fig. 3—Details of Hand Rail Column 


the headlight being thrown out of service by mistake when 

t is desired to cut in the dimmer resistance. It will be noted 

nat a key socket is provided at the classification lamps. This 

done for the purpose of insuring proper inspection of the 

, amps when it is necessary to turn the lights on or off. The 
teck and gage light, together with the headlight and number 
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light are on the main circuit and are always lit whenever. 
the circuit is closed. They are wired in parallel so that the 
failure of one light will not break the main circuit. 

The wiring diagram for locomotives in shuttle service is 
substantially the same as that for road service with the ex- 
ception that the main switch is of the “one-off, two-off elec- 
trolier’’ type, in order to require only one dimmer resistance 
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Fig. 4—Cab Lamp Used on Pennsylvania Lines West Locomotives 


for both front and rear headlights and still permit them to be 
wired in parallel. The wiring diagram for locomotives in 
yard service is similar to that for shuttle service with the ex- 
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Fig. 5—Arrangement of Wiring on Locomotive Tender 





ception of the dimmer resistance, as headlights for this class 
of service are of less intensity than those for road service and 
no dimming of the light is required. 

The entire wiring is well protected from abrasion and 
chances of short-circuiting by a double sheathed conduit 
where it is exposed. The leads from the generator pass 
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through a fuse box into a cast iron condulet, from which they 
pass back to a distribution box on the outside of the cab and 
forward through the handrail to the front of the locomotive. 
It is to be noted that condulets are provided at both ends of 
the handrail in order that the connections may be easily 
broken when stripping the locomotive. In fact, this principle 
has been followed throughout the entire system. It is also to 
be noted that the handrail columns have been modified. The 
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Fig. 6—Arrangement of Classification Lamp for Electric Lighting 


column is split, as indicated in Fig. 3, to permit the easy re- 
moval of the handrail with the wires intact. At the front of 
the locomotive the wiring passes from the condulet to the right- 


hand classification lamp and also over the top of 
the boiler through the handrail to the classification 
lamp on the other side and to the headlight and 


number plate, one-half inch flexible conduit connecting 
the headlight with the condulet. The locomotive distribu- 
tion box is of a design particularly adapted to the service and 
is made by the Central Electric Company. This box is at- 
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Number Plate 
Fig. 7—Bracket for Locomotive Headlight 


tached to the front of the cab, the wires from inside and out- 
side the cab terminating there, there being suitable connec- 
tions for the wires. When it is desired to remove the cab 
from the locomotive the wiring both in the cab and on the 
locomotive can be left intact, the only operation necessary be- 
ing that of disconnecting the locomotive wires from the dis- 
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tribution box. 
duit attached to the roof of the cab. The cab lamp, which is 
shown in Fig. 4, is made of cast iron and it is held on a cast 
iron arm which is fastened to the backhead of the boiler and 
so located as to permit the rays of light from the lamp casing 


The cab wiring is run through flexible con- 


striking the water glass and gages. Only one lamp is used 
to illuminate the backhead of the boiler. The deck light 
has a spring grip socket and is located on the roof of the cab. 
The reading light, as stated before, is located at the side of 
the cab directly behind the engineer. On locomotives for 
shuttle and yard service the wiring passes through a %-in. 
flexible conduit down to the bottom of the cab where another 
distribution box similar to that at the front of the cab is lo- 
cated. The wires between the locomotive and tender pass 
through a 34-in. flexible conduit up the side of the tender on 
the inside, and back to the light at the rear of the tender, as 
indicated in Fig. 5. 

It was found necessary to make some changes in the con- 
struction of the classification lamp, which are indicated in 
Fig. 6. The bracket for the headlight and number plate 
is shown in Fig. 7. 


FITTING ROCKER SHAFT BOXES 


BY A. G. JOHNSON 
Chief Draftsman, Duluth & Iron Range, Two Harbors, Minn. 


As a means to facilitate the fitting of rocker shafts in their 
boxes the arrangement shown in the illustration has been de- 
vised and found successful. The rocker box is held in the 
vise as shown, it being ready for scraping or spotting. If, as 








Method of Holding Rocker Shafts While Fitting the Boxes 


it is often necessary, the rocker arm C has to be lifted to and 
from the bench every time it is desired to spot the box two 
men will be required to handle it. In addition to this it is 
heavy work and takes time. By providing two 34-in. rods, 
as shown at B, bent to fit into the bolt holes of the box, the 
rocker shaft can be lifted out and rolled back out of the 
workman’s way and at the same time be easily handled. With 
it in this position the box can be spotted and the shaft tried 
as many times as necessary without much time or physical 
strength and without the danger of denting or marring the 
bearing or the box. 









THE ELVIN MECHANICAL STOKER 


A mechanical stoker, in which the entire distribution of 
the coal in the locomotive firebox is effected by mechanically 
operated shovels, without the use of steam jets, has been de- 
veloped by the Elvin Mechanical Stoker Company, New 
York. One of these stokers has been in road service on the 
Erie for the past three months with results which have dem- 
onstrated the feasibility of the method of distribution em- 
ployed and which indicate an economy in the use of coal 


ring by cast brackets. The proportions of the machine and 
its location on the backhead are shown in one of the draw- 
ings. The one design is adapted to backheads of varying 
slopes by the insertion of filler blocks of suitable taper be- 
tween the stoker and the boiler head. The stoker consists 
essentially of two distributing shovels operating through the 
fire door opening and an elevator for bringing the coal from 
the conveyor to the level of the shovels. 

The distributing shovels are mounted on vertical shafts, 
the lower ends of which carry segmental bevel gears. These 
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Elevation Showing the Location of the Stoker Equipment on the Locomotive 


jual to, if not exceeding that obtainable by hand firing 
inder favorable conditions. The locomotive equipment con- 
ts essentially of three parts: the stoker proper, the agitator 
ind feed control on the tender and the screw conveyor be- 
ween the engine and tender. The equipment is designed 
‘o handle the usual grade of prepared stoker coal. 
Che stoker proper is assembled in a complete unit which 
> Mounted on the back boiler head and braced to the mud 


gears are driven by bevel segments carried on the upper ends 
of a pair of centrally pivoted drive arms, the lower ends 
of which carry steel rollers running in the grooves of a 
double-faced flat cam. The cam is driven by a worm gear 
from the main stoker shaft and revolves in a plane approxi- 
mately parallel to the usual inclination of the backhead of 
the boiler. Each revolution of the cam completes a cycle 
of shovel operation; that is, one shovel moves around into 
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the firebox and returns to remain idle while the other shovel 
performs the same movement. 

Upon the cam is mounted a spur gear which, through a 
meshing gear of one-half its diameter, drives the elevator 
crank shaft. The elevator is thus raised and lowered twice 
during each revolution of the cam, one for each of the two 
shovels. The elevator, which moves up and down on an in- 
clination parallel to the cam, has an approximately level top 
surface measuring 7 in. by 12 in. In its lowest position coal 
as it is delivered by the screw conveyor falls directly on the 
top of the elevator. As it moves up, a long apron extending 
downward from its back side forms the front wall of a 
V-shaped pocket in which the coal accumulates until the 
elevator again returns to the lower end of its stroke. As 
the elevator is gear driven directly from the cam, its move- 
ment synchronizes perfectly with that of the shovels. The 
crank is set so that the elevator reaches the top of its stroke 
just as a shovel is swinging over it. A slight inclination 
of the top of the elevator compensates for the small amount 
of downward movement which has taken place before the 
shovel has moved completely across its top. One of the 
shovels thus picks up the pile of coal from the top of the 
elevator at each stroke and carries it forward into the firebox. 

The upper part of the stoker casing forms a box-shaped 
chamber ‘known as the shovel box, which is covered by 
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Phantom View of the Elvin Stoker Attached to the Back Boiler 
Head 








hinged lids. ‘The forward end of this box is open to the 
firebox and the shovels swing therein. The total height of 
the box is 5% inches over the cover. The stoker thus uses 
the lower 5% inches of the firedoor opening and that part 
of the door opening above the stoker is closed by a butterfly 
door, which is used for inspection and hand firing if neces- 


The shovels are L-shaped, with a flat bottom and a back, 
the maximum height of which is 4% in. This is reduced to 
a height of 114 in. around the end of the shovel to permit 
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a portion of the coal to be retained in the shovel until the 
end of the forward throw. As will be seen from one of the 
drawings the shovels are pivoted at either side of the fire 
door, and are swung through an arc of about 140 deg. The 
use of a cam drive has made possible the attainment of the 
speed variations required in the course of the forward swing 
of the shovel to accomplish the picking up and distribution 
of the fuel without shock and with constant uniformity. In 
action the shovel movement is uniformly accelerating until 
the charge of fuel has been picked up, or until the shovel 
has passed over the elevator; then the movement is rapidly 
accelerated until the shovel tip has entered the firebox when 

















Phantom View of the ‘Tender Equipment of the Elvin Stoker 


it is rapidly decelerated. During this deceleration the fuel 
slides forward on the shovel and off the end where the back 
is reduced in height and at a tangent to the back of the 
shovel; but as the back is moving in an arc the effect is to 
spray the fuel throughout the remaining travel of the shovel, 
and that portion of the fuel held by the 1%-in. vane is 
projected parallel to the backhead when the shovel stops. 
The changes in the speed of the forward movement of 
the shovels have the effect of distributing the fuel uniformly 
over the entire grate area. The distribution is capable of 
variation, by changes in speed of the stoker engine; an 
increase in speed throws a greater amount of the fuel toward 
the front of the firebox, while a decrease fires heavier to the 
rear. Irrespective of the speed of the shovels, however, 4 
portion of the fuel is always held by the shovels to fire the 
back corners of the box. In practice it is found that there 
is a certain speed which will give the proper distribution 
under normal conditions and the stoker should be operated 
at this speed, except when occasionally it may be advisable 
to fire heavier at the front or rear of the firebox. In prac- 
tice the speed of firing is about 34 shovels per minute, or 2 
cam speed of 17 r. p. m. The amount of fuel fired is inde- 
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pendent of the shovel speed, and the distribution is not 
iffected by the quantity. 

All working parts of the stoker, with two exceptions, are 
run on ball bearings in a dust-proof casing, and are in a 
constant bath of oil. The oil level is maintained at a point 
above the main worm shaft and the oil is pumped to the 
highest bearings to return by gravity. The connecting rod 
driving the elevator, being outside the stoker casing proper, 
is provided with graphalloy bearings which require no oil 
and give long service without attention. The stoker is oper- 
ated by a No. 314 Dake reversing engine, which is rated 
it 71% h. p. at 100 Ib. pressure. The steam line to the 
stoker is provided with a regulating valve which is set for 
25 lb. and is blocked for a maximum of 60 lb. The whole 
of the stoker mechanism is designed to withstand the maxi- 
mum power of the engine without failure, and the engine 
will stall before any part of the mechanism can be unduly 
stressed. 

The conveyor extends from the stoker rearwardly under 
the coal space of the tank and is in two parts. It is sup- 
ported rigidly upon the tank, and the portion between the 
engine and the tank is arranged to swivel to compensate for 
curvature and to telescope for varying lengths of coupling. 
The rear end of the conveyor screw is carried in a trough 
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Top View of the Stoker with the Cover Removed from the Shovel 
Box, Showing the Elevator at the Top of Its Stroke 
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and between engine and tank it is carried in a pipe. The 
conveyor is driven from the rear through gearing enclosed in 
dust-proof casings. The drive is taken through worm gear- 
ing from the main stoker shaft, enclosed in the stoker casing 
and running in oil. A universal slip joint shaft transmits 
the power from the engine to the tender. 

Under the floor of the tank and above the conveyor is the 
feeder which consists of an agitator, a deflector and a feeder 
plate. The agitator is a grating with a double row of 3% 
in. openings, and is operated from a rock shaft which also 
moves the feeder plate. The feeder plate is located under 
the deflector plate so that when operating full stoke the 
openings in the plate register fully with openings on either 
side of the deflector plate, first on one side and then on the 
other. 

A simple mechanism on the rock shaft, which operates 
the agitator and feed plate, provides for varying the throw 
of the shaft and the size of the plate openings which 
register with the deflector plate openings, thus controlling 
quantity of coal fed to the conveyor, which runs at con- 
stant speed. This device is controlled by a handle operating 

1 quadrant on the front of the tank, where it is readily 
essible to the fireman. The range of feed varies from 
zero to the maximum, which is 12,000 lb. of coal an hour. 

(he conveyor is designed to carry the maximum coal feed 

en running one-third full. This makes the movement of 
the fuel easy as the action of gravity tends to roll the coal 
g ahead of the screw, and it reduces the danger of clog- 
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ging toa minimum. The ease with which the coal is moved 
may be tested by turning the engine over by hand, which can 
easily be done with the whole device under full load. 

The stoker maintains a very thin fire over a greater part of 
the grate area, which gradually becomes heavier toward the 
front, rear and sides of the box, where the heaviest fire is 
needed. The thin character of the fire is clearly indicated 
by the fact that within a very few minutes after the throttle 
has been closed and the stoker stopped, the only fire still 
burning is around the outside of the firebox, while the central 
portion of the grate is dead. On starting the stoker, however, 
the thin charges of coal immediately ignite over the entire 
area of the grate and a uniformly hot fire is maintained as 
long as the stoker continues to operate. The rapid building 
up of the fire and the steam pressure following the starting 
of the stoker has made possible a saving in standby losses, as 
little need be done, either to maintain the fire or the steam 
pressure during detention time on the road beyond the mini- 
mum necessary to start the train. A characteristic of the 
distribution of the coal which also tends toward economy is 
the projection of the lumps forward under the arch while the 
finest of the coal is retained in the shovels to be deposited 
in the back corners of the box furthest from the most violent 
action of the draft. Comparative freedom from large cinders 
is a noticeable feature of the operation of the locomotive 
equipped with this stoker. 


TEST DATA 


The Erie locomotive to which the Elvin stoker was applied 
is of the Santa Fe type with the following dimensions: 


ORCIGr SUEUR Ss i5.5s4400494054090eenwaeesdu 31 in, by 


32 in. 
TE Oe ONE ic 5.654400 cae edd eed ebenwee aa kan 63 in. 
TR SR I ob cckascicasta sbdacbacba bed 337,400 Ib. 
Total weight of enZine loaded............ccccceees 417,200 Ib. 
ee I 5 ok k-654 ad 6 d40 00a seweseewae 5,660 sq. ft. 
SUCRE SII hs irs cs bw cwlae das -00s 6 bbe Ae 1,389 sq. ft. 
Tota! equivalent heating surface.............0.. 7,743.5 sq. ft. 
oe ae ree ere err a 83,000 Ib. 
IRE SRE h io i0.ds conch esc0sussesns nee eenesenen 88 sq. ft. 


A series of tests were made with this locomotive, employing 
a dynamometer car and accurate means for correctly deter- 
mining the quantity of coal and water used. ‘These tests 
were made on the Second district of the Meadville division 
between Meadville, Pa., and Kent, Ohio, during the month 
of November last, under prevailing temperatures of 32 deg. 
F. This division has a ruling grade both east and west- 
bound of one per cent and is generally rolling in character 
with little to distinguish between the physical characteristics 
of the division east and westbound. A brief summary of 
the results of these tests is given in the table. 


AVERAGE RESULTS OF ELVIN STOKER TESTS ON THE MEADVILLE DIVISION OF 
TUE ErRIF RAILROAD 


ei Sie AOR: ob.S: den sao aa acd ek oeRaeeee eae 89.3 
Tee Oh OO ORs TINS. 655.09861500408 20 sdee0n eeaees 9:50 
OS es a aes yee ded ken eens eh wae ScB7 
Se, ON BES 5 0.005 5K08 00 405% oneeeneanee 5.88 
Ce BS 8 ee re re ee ee 4,243 
Ee Re rrr eee er ere 5,133 
Total actual M’s (inc. eng. and ten.)......c-ecccccees 4.816 
Pe eee WN. CR. 3649.00 5.0064 40605068e2004000% 24,362 
Dee ee ee er rr re 15.56 
Average temp. superheated steam, deg. F.............- 693 
Se Se nos od nk dh oncsesesasddaswesous 11,482 
‘Lotal coal as Gred, rumsing time, Ub.......cccsccesecsee 5,679 
Coal as fired to do 11,482 million ft.-lb. work, Ib....... 25,679 
Equivalent evap. per !b. dry coal, running time, Ib..... 8.60 
Equivalent evap. per Ib. dry coal, combustible, Ib...... 9.59 
eee SO ee eee rrr 13,157 


It was developed during the tests that practically perfect 
distribution of the fuel was obtained under all conditions. 
The fire was maintained at a uniform level without the neces- 
sity of using the rake or shaking the grates, notwithstanding 
the variable operating conditions met on this division. The 
engine arrived at terminals with approximately six to ten 
inches of fire on the grates, except a point immediately under 
the arch at the forward end of the firebox, where the fire was 
somewhat heavier. 

No difficulties were encountered in cleaning the fire at ter- 
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minals because of the comparative absence of clinker. 
results of the tests indicate very favorable evaporation per 
pound of coal fired. Under ordinary circumstances locomo- 
tives of the Santa Fe type on this division require coaling and 


fire cleaning between terminals. During the tests, however, 
it was unnecessary on any of the trial trips to clean the fire 
on the road and the grates were operated only to relieve the 
accumulation of ashes. On two occasions it would have been 
easily possible to make a round trip without attention to the 
fire other than shaking the grates. This condition is in a 
measure attributed to the absence of moisture which is in- 
jected into the firebox with most of the other types cf locomo- 
tive stokers now in use. The locomotive will handle tonnage 
trains over this division with the use of less than one tank of 
coal. 


DOUBLE SUSPENSION ARCH FOR 
STATIONARY BOILERS 


It is usually desirable to operate stationary boilers for long 
periods without shutting them down. When working at 
high capacity it is not an infrequent occurrence to have the 
arch give way, and this often happens when it is extremely 
inconvenient to take the boiler out of service. There has 
recently been devised by the Liptak Fire Brick Arch Com- 
pany, St. Paul, Minn., a type of arch for stationary boilers 
which is intended to overcome such difficulties. This is 
known as the Liptak Double Suspension Arch. It is made 
up of two layers of interlocking bricks, suspended from cast 





Double Suspension Arch for Stationary Boilers 


iron supporting beams which in turn are fastened by clips 
to transverse I-beams. ‘The perspective drawing accompany- 
ing this article shows the construction clearly. It will be 
noted that the upper arch furnishes almost complete protec- 
tion for the cast iron supporting beams. Even if the lower 


arch is completely burned away the boiler can still be operated 
until the time when it can be shut down without inconvenience. 
The lower arch can readily be renewed by the boiler room 
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force as it is simply necessary to sl:de new lower arch bricks 
into the grooves of the reserve arch. This eliminates the 
services of an experienced mason, which are not always avail- 
able. In case the end blocks are completely burned away, 
exposing the ends of the cast iron supporting beams to such 
an extent as to damage them, it is not necessary to renew 
the entire beam as replaceable tips are provided. The rear 
bricks in any arch are the first to give out. With this type 
it requires only a short time after the boiler is cooled down 
to renew the rear blocks and place the boiler in condition 
for service. it should be noted that the L-shaped blocks 
resting on the reserve arch and supporting the brickwork 
from the arch to the boiler header do not interfere with the 
lower arch. This permits the renewal of the lower brick 
without disturbing the rear wall. One of the important 
advantages of this type of arch lies in its adaptability. It 
can be built for any width and length to suit the require- 
ments of all types of boilers and stokers. It is claimed that 
the Liptak arch has a long life and will stand high overload. 
Arches of this type have been in service for several months 
and the only repairs required have been the application of 
new rear blocks. 


HEAVY PUNCH AND SHEAR 


An improved design of heavy pattern punch and shear 
machine has been recently developed by the J. J. McCabe 
Punch & Shear Company, New York City. The illustration 
shows a machine having a 36-in. throat. The 50-in. machine 
is of the same general type. Particular attention has 
been given in the construction of the machine to rigidity to 
withstand heavy service, the frame having a heavy rib on the 
back. The head is driven by cam and rollers of carbon 
steel, which doubles the power during the working stroke 
and eliminates friction and wear. ‘The clutch is of a new 




















Heavy Duty Punch and Shear 


style, being made entirely of steel and equipped with an 
automatic stop so that the machine may be stopped at any 
desired point of the stroke. It is operated by either a hand 
lever or two foot levers arranged conveniently to the operator. 
The bearings of the machine are of hammered steel forged 
from the billet, the main bearings having heavy bronze bush- 
ings with facilities for taking up the wear. This machine 
will punch a two-inch hole through one-inch plate and will 
shear 114-in. plate, 8-in. by 11% flat bars, 2'4-in. round bars, 
or 6-in., by 6-in. by 34-in. angles. The regular equipment 
provided consists of tight and loose pulleys for belt drive, @ 
punch and die holder, and one punch and die of any size 
desired up to the full capacity of the machine. 























h- 


FEBRUARY, 1919 


PARASITE RESERVOIR GOVERNOR 


The use of compressed air on locomotives for pneumatic 
devices other than the air brake, such as reversing gear, bell 
ringers, water scoops, etc., has reached a stage where it is 
considered necessary by some roads to protect the supply of 
air for the air brake from becoming depleted from the opera- 
tion of these so-called “parasites.” To accomplish this pro- 
tection the Westinghouse Air Brake Company has developed 
a device known as the “Parasite” reservoir governor, which 
is so designed as to permit charging of the “Parasite” reser- 
voir (or reservoir from which the parasites are supplied) 
from the main reservoir, only when the main reservoir pres- 
sure is above a certain predetermined amount sufficient to 
safely operate the brakes. The air-operated devices on the 
locomotive are thereby prevented from “robbing” main reser- 
voir pressure, and, in consequence, the brake system itself. 

This governor consists of a diaphragm portion and a body 
x valve portion which embodies a piston, a spring valve and 

non-return check valve. Pipe connections are made, as 
illustrated, from the main reservoir and the brake valve 
feed pipe to the diaphragm portion and from the main 
reservoir to the body portion, and also from the parasite 
reservoir to the body portion. 

When charging the parasite reservoir, air will flow from 
the main reservoir to below the diaphragm and through the 

















Governor for Regulating the Pressure of the “‘Parasite’’ Reservoir 


feed valve to the top of the diaphragm, but the diaphragm 
valve will remain seated until the main reservoir pressure 
reaches that for which the regulating spring is adjusted, plus 
the pressure on the brake valve side of the feed valve, when 
the valve will unseat, allowing air to flow to the top of the 
piston in the body. 

The piston is thereby moved downward, opening the valve 

below it, at the left, and allowing main reservoir air to flow 
lirectly to the parasite reservoir past the non-return check 
t the right. 
_ When air is being taken from the parasite reservoir for 
the operation of the parasites the pressure will fall a like 
amount in both reservoirs until it reaches that for which the 
governor head is set, when the diaphragm valve will seat and 
prevent further flow of air from the main reservoir. 


RAILWAY MECHANICAL ENGINEER 107 


Should the pipe between this governor and the parasite 
reservoir break, air in the main reservoir will not be lost 
because the diaphragm valve will seat as soon as the pressure 
in the parasite reservoir drops to that for which the governor 
head is set. Should a main reservoir pipe break, the non- 
return check valve 5 (at the right) will prevent the loss of 
parasite reservoir air. 

Thus, should the parasite reservoir pipe break or the pres- 
sure become reduced abnormally through operation of the 
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Connections for the ‘‘Parasite’’ Governor 


parasites, the parasite reservoir governor would prevent the 
loss of main reservoir air below a point necessary for the 
operation of the brakes. Furthermore, should main reservoir 
pressure be lost through the breakage of a main reservoir pipe 
or be reduced abnormally from any other cause, the Parasite 
reservoir governor would prevent the loss of parasite reservoir 
pressure, thereby making it possible to reverse the engine if 
provided with a pneumatic reversing gear, or to operate the 
other parasite apparatus. 


NEW MOTOR DRIVE FOR DOUBLE 
SPINDLE SHAPERS 


The Oliver Machinery Company, Grand Rapids, Mich., 
has developed an interesting and useful compact motor drive 
for double spindle shapers. As shown by the illustration, 
standard vertical motors are used, one for each spindle. 
Each motor is mounted on vertical gibbed ways and is ad- 
justed in height by means of a handwheel and screw to ac- 
commodate any height of the spindle which may be required 

















New Motor Drive for Double Spindle Motors 


by the work at hand. Each motor stand can be adjusted 
longitudinally and the motors are controlled independent of 
each other, thus permitting the use of but one spindle when 
two are not necessary. This new arrangement takes up a 
small amount of floor room, occupying space seven feet long 
by five feet wide. Standard vertical motors of any type 
can be used, there being no need for a special built-in motor. 
The arrangement can be applied to old shapers as well as 
new and any kind of starting units can be furnished. 
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The Canadian Railway War Board announces that freight 
cars of Canadian roads may now be allowed to go into the 
United States. During the pressure of the past year this use 
of Canadian cars has been forbidden. Arrangements have 
now been made with the United Statés Railroad Administra- 
tion whereby Canadian cars will be promptly returned to 
their owners. 


S. M. Felton, president of the Chicago Great Western, 
and until December 31 director general of military railways, 
was awarded the distinguished service medal by the Secre- 
tary of War on January 18, on the recommendations of Gen. 
Peyton C. March, chief of staff, for “especially meritorious 
and conspicuous service in supervising the supply of railway 
material and the organization of railway operation and con- 
struction troops.” 


In the week ending January 4, locomotives in service on 
lines in the Northwestern region numbered 8,004, making 
the efficiency 85.2 per cent. The number of freight cars on 
the Northwestern lines during the week totaled 370,052, 
compared with an ownership of 334,615. Bad order cars 
numbered 20,886 (or 5.6 per cent), as compared with 18,916 
(6.5 per cent) for the same week in 1918. Freight cars in 
outside shops totaled 208. The number of employees in 
service in car repair shops totaled 21,275 (working an 
average of 47 hours in the week), as compared with 17,537 
in the same week of 1918. 


Upon the recommendation of General Pershing, a dis- 
tinguished service medal has been awarded to Brig. Gen. 
William W. Atterbury, formerly vice-president of the Penn- 
sylvania Railroad, “for exceptionally meritorious and dis- 
tinguished services.” As director general of transportation 
in the face of almost insurmountable obstacles he organized 
and brought to a high state of efficiency the transportation 
service of American Expeditionary Forces. The successful 
operation of this most important service, upon which the 
movements and supply of the combat forces were dependent, 
was largely due to his energy, foresight, and ability. 


The National Railways of Mexico, according to a report 
from Monterey, are being rehabilitated under plans which 
are making a fair degree of progress. All bridges on the 
main lines are now repaired and in use, and many of the 
stations have been rebuilt in a permanent manner. The 
roadbed is reported in fair condition. The number of loco- 
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motives in service is about 500, of which 100 belong to 
industries along the line and are used in the freight service 
of their owners. About 250 more locomotives are awaiting 
repairs, delay having been incurred in getting the repair 
parts from the United States. To handle even the minimum 
volume of traffic about 1,000 locomotives ought to be con- 
stantly in use, and the question of acquiring some new ones 
is now under consideration. 


The Present Position of German Rolling Stock 


In almost every direction, says an article in a recent issue 
of Engineering (London), Germany finds herself in a most 
serious plight, and the shortage and disrepair of rolling- 
stock is not the least important factor. Before the war 
Germany had about 700,000 freight cars and 30,000 loco- 
motives. ‘The number of the latter, as of the former, has 
certainly been increased during the war, through seizures in 
Belgium and France; but on the other hand some 4,000 
locomotives may be looked upon as at least temporarily 
unavailable, being at present stranded in often remote occu- 
pied territory. As far as a portion of these 4,000 engines 
is concerned, it is doubtful whether they will ever return. 
Some 8,000 locomotives are badly in need of repair. Thus 
the 5,000 locomotives which have to be handed over, accord- 
ing to the terms of the armistice, represent about one-fourth 
of those available, and efficient. Apart from this there is 
some doubt as to whether or not the locomotives of the 
Alsace-Lorraine State railways are included in the above 
5,000 engines. The proportion of increase and decrease as 
regards freight cars may be taken to be about the same as 
with the locomotives. ‘The question then remains as to what 
extent German works will be able to make good the com- 
pulsory surrender of these 5,000 engines, for of the pur- 
chase of locomotives from abroad there can be no question 
at present. The capacity of the German locomotive factories 
is at the present moment, with some reserve, put at 2,500 
large locomotives per annum. This estimate, of course, is 
subject to sufficient raw materials and other necessities being 
available as well as a sufficiency of skilled and trained and 
willing labor. If it really were possible satisfactorily to 


overcome these and other difficulties, and also in other ways 
to return to an ordered state of affairs, and entirely to ensure 
and rely upon the large left-Rhine production of raw mate- 
rials for the whole reconstruction period, it would take the 
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German railways two or three years to recover from the blow 


which their defeat has entailed. During this considerable 


i 


period German industry would be entirely debarred from 
xport of full-size locomotives and confined to narrow-gage 


engines, of which it can supply some 1,500 in the year. 


he position is made additionally difficult, because Germany 
has to deliver up efficient locomotives, so that those which 
remain include all those more or less unfit for use. The 
repair of these, in addition to that of the 8,000 locomotives 
referred to above, will be very difficult to effect, but as the 
state railways are compelled to exercise the greatest economy 
these repairs will probably first be proceeded with. 

It is being suggested in Germany that firms which have 
not formerly gone in for the building of locomotives, of 
which the majority have been engaged in war work, might 
with advantage take up the manufacture of locomotives, as 
has already been done by the Allgemeine Elektricitats 
Gesellschaft. 

As regards the building of freight cars the capacity of the 
German works during the last few months of the war has 
been put at 50,000 per annum. In case all necessary raw 
naterials which are nearly all produced within the country, 
ve made available and the industry not be handicapped by 
‘ther adverse circumstances, the above-mentioned capacity 
might perhaps be increased by 50 per cent. Even then it 
will take Germany three years to replenish her stock of 
freight cars. 


Changes in M. C. B. Interchange and Loading Rules 


The Master Car Builders’ Association has recently issued 
Circular No. 25 announcing certain changes in the 1918 
Code of Interchange Rules. A second paragraph has been 
idded to rule 8, which specifies that when repairs are made 
to cars of private ownership equipped with a receptacle for 
cards, a copy of the billing repair card shall be inserted in 
the receptacle. A new rule, No. 23, has been formulated, 
which provides for the periodical repacking of journal boxes. 
Rule 120, with some modifications, has been reinstated, 
ffective January 1, 1919, to provide for the disposition of 
cars belonging to private car lines and railroads not under 
federal control which require extensive repairs for which the 
wwners are responsible. The circular also contains two 
interpretations of Article II of the rules of interchange for 
1918. 

The loading rules of the Master Car Builders’ Association 
is revised for 1918 have been approved by the Railroad 
\dministration and are now ready for distribution. Nu- 
nerous changes have been made in the present volume. The 
size of the pages has been increased to 51% in. by 7% in. 
in order to permit the use of larger and clearer cuts. The 

neral rules for loading material have been grouped in the 
first section and following these are the complete instructions 

garding the handling of various commodities. All the 
les governing the loading of each commodity are grouped 
vether so that it is not necessary to refer to various 
tions of the book. In case railroads desire to provide 
copies of the rules for shippers, any of the sections will be 
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printed in pamphlet form by the association. The Car 
Service Section has issued a circular instructing the railroads 
to refer any questions regarding loading that may arise to 
the secretary of the M. C. B. Association. 


MEETINGS AND CONVENTIONS 


Master Boilermakers’ Association—The 1919 convention 
of the Master Boilermakers’ Association will be held in 
Chicago May 26, 27, 28 and 29 at the Hotel Sherman. This 
will be the first convention since 1916, the association having 
suspended activities on account of the war. The subjects 
= discussed at the convention, together with the committees, 

ollow: 


1. Proper method of threading radial stays and tapping the hole in the 
boiler for them. 
Is it necessary to give radial stays the same lead as the tap with 
which the holes were tapped? 
Committee: H. J. Raps, chairman; Andrew Hedberg, J. J. Keogh 
J. B. Smith, T. J. Reddy. j : 
2. Which is the better time for drilling tell-tale holes, before or after 
application of the bolts? 
Which is the better method for drilling in either case? 
What is the best style of drill for opening up tell-tale holes in old 
staybolts? 
Does it pay to use a high speed drill for this purpose? 
What is the best lubricant for the drill? 
Committee: L. R. Porter, chairman; A. N. Lucas, ’S. M. Carroll 
Bernard Wulle, C. E. Erwin. ‘ 
3. Effect of proper upkeep of ash pan and front end draft appliances 
on fuel economy. 
Method used in determining proper design for various classes of 
locomotives. ; 
Committee: George Austin, chairman; E. J. Ni 3 3ay 
H. F. Weldin, George Hewitt. po rn Te ae 
4. What is the best method for scaling superheater flues in the boiler? 
What is the best method of rattling flues? 
What is the best method of handling flues in and out of the rattler? 
How many revolutions per minute should the rattler make for 2-in, 
and for 5%-in. flues? 
Describe method for safe ending superheater flues. 
Committee: Frank Gray, chairman; W. J. Murphy, 
Green, John Harthill, J. J. Mansfield. 
What is the best style grate for bituminous coal? 
Where should the dump grate be located, (a) in road engines, (b) 
in switch engines? 
What should be the percentage of opening in grates? 
What should be the percentage of draft opening in ash pans com- 
pared with area of grates? 
Committee: W. H. Laughridge, chairman; L. M. Stewart, T. P. 
Madden, C. P. Patrick, C. A. Nicholson. 
6. What should be the minimum distance between the grates and the 
lower part of arch tubes for different classes of locomotives? 
What is the proper distance from the door sheet to the brick arch 
and from the crown sheet to the brick arch for the various 
classes of locomotives? 
Committee: C. L. Hempel, chairman; W. F. Fantom, A. E, Brown, 
E. W. Young, G. B. Usherwood. 
What is the best method of bracing locomotive tenders? 
method used. 
Committee: Thomas Lewis, chairman; E. 
J. P. Malley, J. T. Johnson. 
8. Oxy-acetylene and electric welding. 
Committee: H. J. Wandberg, chairman; B. F. 
art, T. F. Powers, J. J. Davey. 
9. What is the advantage of cutting off stay ends with oxy-acetylene 
over old method of nippers and chisels? 
Committee: W. S. Larason, chairman; John McGarrigal, 
Tynan, E. H. Hohenstein, A. E. Shaule. 
General discussion. 


Andrew S, 


wn 


Describe 


“I 


J. Sweeney, J. J. Orr, 


Sarver, L. M. Stew- 


I. Bs 
10. 


Central Railway Club.—At the January 10 meeting of the 
Central Railway Club the following officers were elected for 
the ensuing year: President, Frank C. Pickard, master 
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mechanic, D., L. & W.; vice-presidents, H. T. Malcolmson, 
superintendent, T. H. & B.; L. C. Fitzgerald, shop superin- 
tendent, Erie, and M. W. Hassett, master mechanic, New 
York Central. H. E. Myers, master mechanic, Lehigh 
Valley, was elected to the executive committee. The retiring 
president, W. H. Sitterly, general car inspector, Pennsylvania, 
was added to the list of past presidents, who are also mem- 
bers of the executive committee. 


Master Mechanics’ Association—At a meeting of the 
executive committee of the American Railway Master 
Mechanics’ Association, held in Chicago on January 3, 
W. J. Tollerton, general mechanical superintendent of the 
Rock Island Lines, was appointed president of the associa- 
tion to fill the vacancy caused by the resignation of F. H. 
Clark. C. F. Giles, superintendent of machinery of the 
Louisville & Nashville, was appointed first vice-president, 
and C. H. Hogan, assistant superintendent motive power, 
New York Central, was appointed second vice-president. 
The position of third vice-president was left vacant and will 
be filled by election at the time of the next annual meeting 
of the association. 


The June Mechanical Convention—J. D. Conway, secre- 
tary of the Railway Supply Manufacturers’ Association on 
January 23, sent out circular No. 1 extending an invitation 
to manufacturers of and dealers in railway supplies to 
exhibit at Atlantic City in June, and giving full details as 
to the exhibit arrangements. 

In his circular Mr. Conway says: 

“This is the first exhibition that has been held for three 
years. The railroad associations have expressed their earnest 
desire that our association should make a full exhibit, and 
the United States Railroad Administration gives its unquali- 
fied approval of it. Invitations are being extended in the 
name of the three associations to all foreign trade bodies in 
this country, and, through the embassies at Washington, to 
all foreign ‘governments (except the Central Powers), in- 
viting them to. send delegates or representatives to attend the 
conventions and examine the exhibits. The opportunity pre- 
sented by an exhibition at this time for both the domestic 
and foreign demand is exceptional.” 


The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations: 


Arr Brake Association.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. Convention, May 6-8, 1919, Chicago. 


AMERICAN Raitroap MAsTER TINNERS’, COPPERSMITHS’ 
Assocration.—O. E. Schlink, 485 W. Fifth St., 


AMERICAN RatLway Master MECHANICS’ AssocIATION.—V. 


AND PIPEFITTERS’ 
Peru, Ind. 


R. Hawthorne, 


746 Transportation Bldg., Chicago. Convention, June 23-25, 1919, 
Atlantic City, N. J. 
AMERICAN RatLway Toot FOREMEN’s AssociATion.—R. D. Fletcher, Belt 


ailway. Chicago. 
AMERICAN Society For TESTING MATER 
of Pennsylvania, Philadelphia, Pa 
AMERICAN SOCIETY OF MECHANICAL 
Thirty-ninth St., New York. 
ASSOCIATION OF RaiLtwaAy ELECTRICAL 
C.-&@ NK. 


taALs.—C. L, Warwick, University 


ENGINEERS.—Calvin W. Rice, 29 W. 


ENGINEERS.—Joseph A, Andreucetti, 


W., Room 411, C. & N. W. Station, Chicago 
Car ForEMEN’S ASSOCIATION OF Cuicaco.—Aaron Kline, 841 Lawlor Ave., 
Chicago. Meetings second Monday in month, except June, July and 
August, Hotel Morrison, Chicago. 
Crier INTERCHANGE Car INspectors’ AND CAR FOREMEN’ s ASSOCIATION.— 
W. R. McMunn, New York Central, New York, N. Y. 


INTERNATIONAL mapas Master BLACKSMITHS’ AssocraTion.—A, L. Wood- 
worth, C. H. & D., Lima, Ohio. 

INTERNATIONAL. Rasaeeer Furi Assocration.—-J. G. Crawford, 542 W. Jack- 
son Blvd., Chicago. 

INTERNATIONAL Rartway GENERAL FoREMEN’s AssocraTIon.—William Hall, 
1061 W. Wabasha Ave., Winona, Minn. 


Master PorLerMakeErs’ AssociaTion.—Harry D. 


Vought, 95 Liberty 
ew York. Convention May 


26-29, Hotel Sherman, Chicago. 

Master Car Purzpers’ Association.—V. R. Hawthorne, 746 Transportation 
Bldg., Chicago. Convention, June 18-21, Atlantic City, J 

Master Car anp Locomotive Painters’ AssocraTION oF U. S. 

A. P. Dane, B. & M., Reading, Mass. 


St., 


AND CANADA. 





NraGaRa FRONTIER Car MEn’s Assocration.—George A. J. Hochgrebe, 623 
Brisbane Bldg., Buffalo, N. Y. Meetings, third Wednesday in 
month, Statler Hotel, Buffalo, N. Y. 


AssociaTion.—J. P. Murphy, Box C. Collinwood, 


Rartway STOREKEEPERS’ 

Ohio. 

Travetinc Encinftrs’ Assocration.—W. O. Thompson, N, 
Cleveland, Ohio. 
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GENERAL 


N. BELL, formerly master mechanic of the Minnesota and 
Iowa divisions of the Illinois Central with headquarters at 
Waterloo, Iowa, who has just returned from military service, 
has been appointed to the same position, succeeding O. A. 
Garber. 


C. H. Dyson has been appointed fuel agent of the Balti- 
more & Ohio—Western Lines, the Dayton & Union Railroad, 
and the Dayton Union Railway, with headquarters at Cin- 
cinnati, Ohio. 


A. L. GREBURN, assistant superintendent of rolling stock 
of the Canadian Northern, with office at Toronto, Ont., has 
been appointed general fuel agent of the Canadian National 
Railways, with office at Toronto. 


W. F. KADERLy, general superintendent of the Georgia 
Southern & Florida, the Hawkinsville & Florida Southern 
and the St. Johns River Terminal, has been appointed 
superintendent of motive power of the Southern Railroad, 
Lines East, with headquarters at Charlotte, N. C., succeed- 
ing E. C. Sasser, resigned. 


WILLIAM GEMLO, master mechanic of the Minneapolis & 
St. Louis at Marshalltown, Iowa, has been promoted to su- 
perintendent of motive power and rolling stock, with head- 
quarters at Minneapo- 
lis, Minn., to succeed 
G. M. Seidel. Mr. 
Gemlo was born at 
Glasgow, Canada, on 
September 28, 1868. 
He began railway work 
with the Minneapolis 
& St. Louis as a loco- 
motive fireman in Sep- 
tember, 1888, and 
served in that capacity 
until October, 1896, 
when he was promoted 
to locomotive engineer. 
In June, 1907, he was 
appointed roundhouse 
foreman, and two years 
later traveling en- 
gineer. In October, 
1913, he was promoted 
to master mechanic at Marshalltown, Iowa, which position he 
held until his recent appointment as superintendent of motive 
power and rolling stock. 





W. Gemlo 


E. E. Ramey has been appointed superintendent of fuel 
and locomotive performance of the Baltimore & Ohio, 
Eastern Lines; the Coal & Coke; the Wheeling Terminal 
Railroad; the Western Maryland; the Cumberland Valley, 
and the Cumberland & Pennsylvania Railroad. The posi- 
tion of supervisor of fuel consumption has been abolished. 
A photograph, and a sketch of Mr. Ramey’s career were pub- 
lished in the Railway Mechanical Engineer for May, 1918, 
on page 294. 


MASTER MECHANICS AND ROAD FOREMEN 
OF ENGINES 


O. A. GarBER, master mechanic of the Illinois Central at 
Waterloo, Iowa, has been transferred to Memphis, Tenn., 
succeeding W. H. Watkins, granted a leave of absence. 
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W. B. Kixcore, road foreman of engines of the Baltimore 
& Ohio, Western Lines; the Dayton & Union Railroad, and 
the Dayton Union Railroad, with office at Dayton, Ohio, 
will also assume the duties of trainmaster of the Wellston 
sub-division, succeeding W. E. Duffey, who has been trans- 
ferred. 


P. T. O’NerLtt has been appointed division master 
mechanic of the Chicago, Milwaukee & St. Paul with head- 
quarters at Spokane, Wash., succeeding Fred Lowert, who 
has been transferred to the St. Paul shops at Tacoma, Wash. 
Mr. O’Neill was formerly superintendent of motive power 
of the Idaho & Washington Northern at Spirit Lake, Idaho, 
and after that line was purchased by the St. Paul he was 
appointed general foreman at the Spirit Lake shops and 
later transferred as general foreman to the Tacoma, Wash., 
shops. 


CAR DEPARTMENT 


GrorcE W. Dirmorg, assistant master car builder of the 
Delaware & Hudson, has been appointed master car builder 
of that road, the Greenwich & Johnsonville, the Wilkesbarre 
Connecting Railroad, 
and the Schoharie Val- 
ley Railroad, with 
headquarters at Col- 
onie, N. Y. The posi- 
tion of assistant master 
car builder has been 
abolished. Mr. Ditmore 
was born on February 
17, 1878, at Jermyn, 
Pa., and was educated 
in the high school of 
his native town. He 
began railway work on 
June 1, 1897, as a 
journal packer at Car- 
bondale, Pa., on the 
Delaware & Hudson, 
and later served as car 
repairer. One year 
later he was promoted 
to car inspector and served in various other capacities in the 
car department. In March, 1902, he was appointed an inter- 
change car inspector at Green Ridge yard, Scranton, Pa., and 
then served as foreman of car inspectors and repairers at the 
same place and at Buttonwood, Wilkes-Barre, Pa. On De- 
cember 1, 1913, he was transferred to Carbondale as shop 
foreman and about four years later he was promoted to divi 
sion car foreman of the Pennsylvania division. Since No- 
vember, 1918, he served as assistant master car builder until 


his recent appointment. 





G. W. Ditmore 


PURCHASING AND STOREKEEPING 


G. W. ALEXANDER, storekeeper of the Central of Georgia, 
has been appointed general storekeeper with headquarters 
at Macon, Ga. He was born on February 21, 1886, at 
Senoia, Ga., and was educated in the high schools. He 
began railway work in 1905, as a receiving clerk in the 
‘reight agent’s office of the Central of Georgia, at Atlanta. 
in 1907 he was appointed ticket agent at Bremen, and then 
to 1909 was mechanical clerk to the general foreman at 
Cedartown. From 1909 to 1912 he held different clerical 
positions in the division storekeeper’s office at Macon, and 
‘ater was appointed division storekeeper at Cedartown. He 
subsequently served as division storekeeper at Savannah, and 
irom 1914 to April, 1918, as division storekeeper at Macon, 
in charge of the Macon, Southwest and Chattanooga divi- 
sions on the same road. In April, 1918, he became assistant 
‘to the Southern Regional Purchasing Committee of the 
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United States Railroad Administration, with headquarters 
at Atlanta, Ga., and now returns to the Central of Georgia 
as general storekeeper. 


J. H. NicHots has been appointed general storekeeper of 
the New York, Chicago & St. Louis with headquarters at 
Cleveland, Ohio. 


E. A. WorkKMaAN, storekeeper of the Baltimore & Ohio 
Eastern Lines, with office at Keyser, W. Va., has been ap- 
pointed storekeeper of the Maryland district, with head- 
quarters at Camden station, Baltimore, Md., succeeding O. V. 
McQuilkin, deceased. 


C. L. Nasu has been appointed division storekeeper of 
the Mobile & Ohio with headquarters at Tuscaloosa, Ala., 
succeeding T. S. Edgell who has been transferred to other 
duties. 

W. J. Dieut, general storekeeper of the Mobile & Ohio, 
with headquarters at Mobile, Ala., now also has jurisdic- 
tion over the Gulf, Mobile & Northern. 


CHARLES W. YEAMANS, assistant engineer of the Chicago 
& Western Indiana, has been appointed purchasing agent 
of that road and the Belt Railroad of Chicago, with head- 
quarters at Chicago, 
succeeding R. Benson, 
transferred. Mr. Yea- 
mans was born at Ak- 
ron, Colo., on August 
12, 1886. He began 
railway work on May 
1, 1905, as a clerk in. 
the engineering depart- 
ment of the Chicago, 
Burlington & Quincy, 
with headquarters at 
Chicago. Two years 
later he was promoted 
to chief clerk to the 
engineer of track eleva- 
tion. On May 1, 1910, 
he resigned to go with 
the Chicago & Western 
Indiana in charge of 
the field construction 
office, with headquarters at Chicago. During the construc- 
tion of Clearing yard between 1913 and 1915 he was material 
agent, having full charge of the ordering of materials, their 
inspection and distribution. Later he became chief clerk 
in the engineering department, and on May 1, 1918, was 
appointed assistant engineer in the construction department, 
which position he held until December 1, when he received 
his appointment as purchasing agent. 


FEDERAL ADMINISTRATION APPOINTMENTS 


A. F. Durry, assistant manager of the Safety Section, 
Division of Operation, of the Railroad Administration, has 
been appointed manager of the section, succeeding H. W. 
Belnap, deceased. 


F. F. Gatnes has been elected chairman of the Board of 
Wages and Working Conditions of the Railroad Administra- 
tion, succeeding G. H. Sines, and A. O. Wharton has been 
elected vice-chairman succeeding Mr. Gaines, in accordance 
with the plan of rotation in office every six months, decided 
upon at the time of the organization of the board. 


J. C. Turner has been appointed representative of the 
Division of Labor. Mr. Turner will be assigned to conduct 
investigations and to represent the Division of Labor of the 
Railroad Administration in other specific matters to which 
he may be assigned, affecting employees of the railroads 
under federal control. 





Cc. W. Yeamans 
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The French government has conferred upon Samuel M. 
Vauclain, first vice-president of the Baldwin Locomotive 
Works, the title of Chevalier of the Legion of Honor. 


Ernest Baxter has been appointed general sales manager 
of the Kansas City Bolt & Nut Company, with headquarters 
at Kansas City, Mo., succeeding L. L. Middleton, promoted. 


Edward F. Carry has resigned as chairman of the Port 
Facilities Commission at Washington to return to his office 
at Chicago as president of the Haskell & Barker Car 
Company. 

Harry F. Worden, sales manager of the Bryant Zinc Com- 
pany, with headquarters at Chicago, died in that city on 
January 14, after a short illness brought on by an attack of 
acute indigestion. 


Alden R. Ludlow, formerly vice-president of the Liquid 
Carbonic Company of Chicago, has since January 1, 1919, 
been acting as second vice-president and sales manager of the 
Air Reduction Company, Inc., New York. 


Kenneth C. Gardner has been appointed assistant manager 
of sales for the Central district of the Pressed Steel Car 
Company, with headquarters at Pittsburgh, Pa., succeeding 
Henry P. Hoffstot, who has resigned to become president ot 
the Koppel Industrial Car & Equipment Company. 


Joseph B. Weaver, vice-president and general manager of 
the Harlan & Hollingsworth Corporation, Wilmington, Del., 
has been appointed vice-president in charge of the manu- 
facturing department of the Pullman Company with head- 
quarters at Chicago. 


A. A. Heller, treasurer and general manager of the Inter- 
national Oxygen Company, New York, has given up his 
active managerial duties, and Eugene Schoen has been 
appointed general manager for the company. Mr. Heller, as 
treasurer, continues in charge of the financial departments 
of the business. 


Edward D. Hillman, secretary and engineer of the Na- 
tional Railway Appliance Company, New York, for the past 
two years, resigned from that company on January 1, and 
has accepted a position with the new Consolidated Steel 
Corporation, 165 Broadway, New York. 


Captain George A. Post, Jr., of the Ordnance Department, 
U. S. A., has received an honorable discharge from the mili- 
tary service and has returned to the service of the Standard 
Coupler Company, as assistant to the president, with head- 
quarters at 30 Church street, New York. 


John C. Kuhns has left the service of the Oxweld Railroad 
Service Company to become identified with the Burden Iron 
Company, of Troy, N. Y., as manager of railroad sales. His 
headquarters will be at the Railway Exchange building, Chi- 
cago. Mr. Kuhns was formerly purchasing agent of the 
Illinois Central. 


Automatic straight air brake equipment, developed by the 
Automatic Straight Air Brake Company, New York, is now 
being manufactured by the American Car & Foundry Com- 
pany, for both passenger and freight cars. It is reported 
that within 60 days the installation of these brakes will 
begin on freight and passenger cars in regular service. 


The Vanadium-Alloys Steel Company of Pittsburgh and 
Latrobe, Pa., maker of high-speed and alloy tool steels, has 
leased commodious offices and warerooms at 566-568 West 
Randolph street, Chicago, where will be carried a large stock 


MECHANICAL ENGINEER 












VoL. 93, No. 2 


of “Red Cut Superior” high-speed steel in all the standard 
sizes and shapes of bar stock, also treated bits for tool holders. 

L. L. Body has been appointed manager of railway, street 
railway and marine sales of the Glidden Company, Cleve- 
land, Ohio. Mr. Body has been identified with paint and 
varnish interests for many years. He began his career with 
the Sherwin-Williams Company in 1902, where he rose to 
the managership of railway and marine sales in 1912. In 
1915 he severed his connection with Sherwin-Williams to be- 
come sales manager of the Master Builders’ Company, 
Cleveland. 

William T. Lane has been appointed district sales man- 
ager of the Franklin Railway Supply Company, Inc., with 
offices at San Francisco, Cal. Mr. Lane has spent his entire 


business career in the 
railway supply field. 
For the past seven 


years he has constantly 
been in touch with lo 
comotive developmen’. 
On leaving college he 
went as an apprentice 


with the Franklin 
Portable Crane & Hoist 
Company. His next 


position was as drafts- 
man for the Franklin 
Railway Supply Com- 
pany, Inc., and then 
chief draftsman. In 
1915, he was made me- 
chanical engineer of 
this company, which 
position he held at 
the time of his ap- 
pointment as district sales manager, as noted above. 





Wm. T. Lane 


The Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., is planning to erect several new build- 
ings at Essington (South Philadelphia), Pa., to take care 
of turbine an delectric generator construction work that this 
now being handled at East Pittsburgh. It is planned to build 
at Essington all the large and important apparatus manu- 
factured by the Westinghouse Company, and it is probable 
that in the future a building will be erected for the construc- 
tion of electric locomotives, in which work the Westinghouse 
Company co-operates with the Baldwin Locomotive Works. 


Lieutenant T. W. Jenkins, U. S. N. R. F., has been ap- 
pointed manager of railway sales of the American Rolling 
Mill Company, Middletown, Ohio. Previous to the entry 
of the United States into the European war, Mr. Jenkins was 
in charge of sales of castings and forgings for this company. 
When the war broke out he was given indefinite leave to 
re-enter the navy, from which he had resigned in 1913. 
Lieutenant Jenkins served as an engineering officer on the 
navy transports throughout the war. Upon cessation of hos- 
tilities he was relieved from active duty to return to the 
commercial field. 


W. C. Lincoln has been appointed engineer for the Na- 
tional Railway Appliance Company, New York. Mr. Lincoln 
was originally employed by the American Locomotive Com- 
pany at Schenectady, leaving that company’s service to enter 
Union University. After graduation and the completion of 
the General Electric Company’s test course, he was assigned 
to special railway work by that company. Subsequently he 
took up and completed the engineering extension course, after 
which he was connected for some time with the consulting 
engineering department. Mr. Lincoln later entered the 
railway engineering department and in 1913 -was transferred 
to the General Electric Company’s Philadelphia district as 
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commercial engineer in the railway department, after which 
he entered the service of the Railway Improvement Company 
as electrical engineer. 


W. C. L. Lamot, of Antwerp, advises that he is about to 
return to that city and would like to get in touch with any 
American firms who desire to establish an agency in Belgium. 
Mr. Lamot was established in Antwerp from 1907 until the 
outbreak of the war as an importer, exporter and shipping 
agent on his own account and had extensive business con- 
nections in both the industrial and commercial world. Since 
1914 he has been acting as general merchant and commission 
agent in London, supplying many Belgian and British air- 
plane, munition and engineering works. To facilitate mat- 
ters he has given the Railway Mechanical Engineer a list of 
his connections as well as references. His present address 
is 22 Northumberland avenue, London, W. C. 2. 


The Grip Nut Company, Chicago, has been reorganized 
with the following officers: Francis H. Hardy, chairman of 
the board of directors; William E. Sharp, president; Chester 
D. Tripp, vice-presi- 
dent; Herman A. Bras- 
sert, vice - president; 
Truman F. Miller, sec- 


retary and _ treasurer. 
The directors of the 
company _ include 


Messrs. Hardy, Sharp, 
Tripp, Brassert and 
Thomas G. Deering. 
William E. Sharp, who 
has been elected presi- 
dent of the reorganized 
corporation, began his 
railway career aS an 
apprentice in the car 
department of the Erie 





in April, 1889. In 
— October, 1892, he was 
a promoted to general 


foreman of the car and 
locomotive department of the same road, with headquarters 
at Chicago. He left the Erie in 1898 to become assistant 
superintendent of the Armour Car Lines. In April, 1901, 
he was promoted to superintendent of those lines. He re- 
signed that position in 1911 to enter the railroad supply busi- 
mess as vice-president of the Grip Nut Company. He was 
elected president in September, 1916, and became president 
of the reorganized corporation in November, 1918. 


The Electro-Dynamic Company, of Bayonne, N. J., which 
formerly manufactured the electric car lighting equipment 
for the Consolidated Railway Electric Lighting & Equipment 
Company, New York, has bought the entire stock in trade, 
assets, good will, etc., of the latter company, and will con- 
tinue to manufacture and sell the “Axle Light” equipment 
tormerly sold by the Consolidated, together with all repair 
parts for the Consolidated equipment now in service on the 
railroads. The Electro-Dynamic Company is controlled by 
the Submarine Boat Corporation and is known in the railway 
field as the manufacturer of the Edco interpole motors for 
‘ailway shop use, machine tools and submarines. A separate 

partment of the Electro-Dynamic Company has _ been 
reated, known as the axle light department, to handle this 


vork. There will be no interruption of the former Consoli- 
ted business. 


Charles H. Wilson, who has been in active military service 
i France as a lieutenant of engineers, has been honorably 
: scharged from the army and has resumed his duties as 
“presentative of Fairbanks, Morse & Co., C hicago. - He was 
me of the survivors of the U. S. SS. “Lincoln,” which was 
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sunk by a German submarine 400 miles off Brest, France, 
while on a return trip to the United States. During his 
service with the American Expeditionary Forces Lieutenant 
Wilson, who was a reserve officer prior to the entry of this 
country in the world war, was attached to the British tank 
corps as mechanical officer and was later with the U. S. 
tank corps. On his return he was assigned for duty in the 
organization of tank corps units here, afterwards being on 
duty with engineer replacement troops. Prior to his entry 
into military service Mr. Wilson was located in Houston, 
Texas, as southwestern representative for Fairbanks, Morse 
& Co., with which company he has been associated for 14 
vears. He will now make his headquarters at St. Louis. 


The Consolidated Steel Corporation, formed recently to 
handle the export trade of several independent steel pro- 
ducers, has opened offices in the City Investing building at 
165 Broadway, New York. E. A. S. Clarke, former head of 
the Lackawanna Steel Company, is president of the export 
concern. The other officers are H. H. Barbour, vice-presi- 
dent, formerly of the Lackawanna Steel Company; W. 
Hesselman, secretary and controller, and A. Van Winkle, 
treasurer. Mr. Hesselman was controller of the Lackawanna 
company, and Mr. Van Winkle was secretary to Mr. Clarke 
when he was at the head of that concern. The traffic man- 
ager is William Heyman, formerly foreign freight agent for 
the Delaware, Lackawanna & Western Railroad. The inde- 
pendent steel companies represented in the organization are 
the Bethlehem Steel Corporation, the Brier Hill Steel Com- 
pany, the Lackawanna Steel Company, the Lukens Steel 
Company, the Midvale Steel & Ordnance Company, the 
Republic Iron & Steel Company, the Sharon Steel Hoop 
Company, the Trumbull Steel Company, the Whitaker- 
Glessner Company and the Youngstown Sheet & Tube Com- 
pany. The board of directors of the new export company 
is made up from the executives of these companies. 


Nathaniel M. Rice has been elected a vice-president of 
the Pierce Oil Corporation, in charge of lubrication, with 
headquarters at 420 Olive street, St. Louis, Mo. The man- 
agers of the railroad 
lubricating, stationary 
engine lubricating and 
automobile lubricating 
departments will report 
to and receive instruc- 
tions from Mr. Rice. 
Mr. Rice was formerly 
connected with the St. 
Louis - San Francisco, 
having occupied the 
position of purchasing 
agent, and later that 
of third vice-president. 
He was born Decem- 
ber 28, 1863, at Rome 
City, Ind., received his 
early education in the 
public schools at that 
place, and in May, 
1887, entered railway 
service as a brakeman on the Gulf, Colorado & Santa Fe. 
He served in various capacities in the transportation and 
store departments, and on April 1, 1901, he was made 
assistant general storekeeper of the Atchison, Topeka & 
Santa Fe Coast Lines, which connection he held until April 
1, 1903, when he became general storekeeper in full charge 
of material, fuel and stationery, serving the entire system. 
In November, 1913, he was appointed chief purchasing 
agent of the St. Louis-San Francisco, with headquarters at 
St. Louis, Mo., and in September, 1916, was elected third 
vice-president of that road. 
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Bomter TusBE CLEANERS.—A general catalogue, X-4, has 
been issued by the Lagonda Manufacturing Company, 
Springfield, Ohio, describing in detail the boiler tube clean- 
ers and accessories and other boiler room appliances manu- 
factured by this company, and stating the work for which 
each type of cleaner is best adapted. All are illustrated 
and a number of sectional views are shown with the parts 
named. 


Toot Ho.pers.—Tool holders manufactured by the Gis- 
holt Machine Company, Madison, Wis., for use in turret 
and engine lathes equipped with turret tool posts, are illus- 
trated and described in a six-page folder issued by that com- 
pany. Complete dimensions, sizes and prices are given. 
These holders were designed to make possible the use of worn 
down tools to the last inch or so, a fact which is of im- 
portance with the prevailing price of tool steel. 


GRAPHITE Propucts.—The United States Graphite Com- 
pany, Saginaw, Mich., has published. general catalogue No. 
20, which gives detailed information about the line of lubri- 
cating graphite, greases, paints, etc., manufactured by this 
company. It also includes the report of tests made by the 
chief engineer of the Interborough Rapid Transit Company 
of New York, to determine the efficiency of graphite under 
actual operating conditions, and a number of microphoto- 
graphs and curves. 


ELectric INDUSTRIAL TRucKs.—Three types of electric 
industrial trucks designed for different services, including 
a carrying truck, an elevating platform truck and a tractor, 
manufactured by the Buda Company, Chicago, are described 
in its bulletins, 327, 328 and 329, respectively. These give 
a general description of the construction and specifications 
for each type, as well as illustrations and drawings. Bulletin 
326 contains a brief description of the mechanical features 
common to all three types. 


MALLET ARTICULATED LocoMotIvEs.—Record No. 91, 
published by the Baldwin Locomotive Works, Philadelphia, 
Pa., is devoted to a non-technical description of Mallet ar- 
ticulated locomotives, illustrated with two sectional draw- 
ings. Instructions are given for the proper handling of 
these locomotives, as well as formulas for calculating their 
tractive effort. The booklet also contains a number of illus- 
trations of various locomotives of this type, both for foreign 
and domestic roads, with their dimensions and general data. 


Rust PREVENTIVES.—The Dearborn Chemical Company, 
Chicago, has issued a booklet entitled ‘‘The Prevention of 
Rusting or Corrosion of Iron and Steel,” for the purpose of 
presenting evidence of the success that has followed the use 
of No-Ox-Id, a rust preventive developed by the Dearborn 
Chemical Company, as well as to describe other Dearborn 
products, including Dearboline, a preparation for cleaning 
machined parts of emery or grease, Klean-Kleen, for use in 
cleaning metal during various stages of manufacture, and 
cutting, quenching and drawing oils, etc. 

IRON AND STEEL Propucts.—A new edition of the: Inter- 
state Blue Book has been published by the Interstate 
Iron & Steel Company, Chicago. This book contains 
204 pages and gives complete information regarding all 
Interstate products. Bars, bands, angles, channels, tees, 


flats and special shapes are shown with sizes listed for both 
wrought iron and high or low carbon steel, and the many 
other products of the company, including wire and wire 
products, staples and rivets are fully illustrated and de- 
scribed. The book contains the National Iron and Standard 
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Steel classifications of price extras, as well as a number of 
weights and gages and other valuable information con- 
veniently arranged for ready reference. The alloy and spe- 
cial analysis steels from the South Chicago plant are also 
described. 


TurRET LatHes.—The Gisholt Machine Company, Madi- 
son, Wis., has issued a 102-page, 734-in. by 914-in. cata- 
logue, TLC-1, describing Gisholt turret lathes. It was the 
purpose in preparing this catalogue to show particularly what 
kinds of work these lathes will do. It contains over 100 il- 
lustrations, including a number of close-up views of the 
lathes actually at work, followed by 22 pages of line drawings 
showing parts which are successfully finished on Gisholt 
lathes; the time for finishing these parts is given under each 
drawing. A general description of the machine is also given, 
together with specifications and dimensions, and the last part 
of the book is devoted to standard tools for the lathes, boring 
bars, reamers, tool holders and chucks. The turret on car- 
riage and gap lathes, as well as the motor driven lathes, are 
illustrated and described. 


WESTINGHOUSE INSTRUMENTS AND RELAyS.—The West- 
inghouse Electric & Manufacturing Company, Pittsburgh, 
Pa., has issued a revised edition of catalogue 3-B, listing and 
describing Westinghouse switchboard, portable and precision 
instruments, ammeter shunts, transformers and relays. The 
catalogue contains 104 pages, 8% in. by 12 in. and gives 
complete information about each instrument, describing the 
principle of operation and construction, as well as the work 
to which the instruments are especially adapted. Wherever 
possible each particular type of apparatus is listed on only 
one page and where more than one page is required, the 
several pages are confined to a description and listing of only 
one particular type, so that it is not difficult to find desired 
information. Several new types of apparatus are listed for 
the first time in this edition. 


Toot StTeELS.—The Carnegie Steel Company, Pittsburgh, 
Pa., is now offering to the trade a new line of electric carbon 
tool steels made in five grades, containing different propor- 
tions of carbon, which are intended for utilization in the 
manufacture of tools where heretofore alloy steels have been 
used. A catalogue has been issued describing these steels 
and presenting practical information for the steel user, with- 
out going into an extended discussion of the theories of heat 
treatment. It contains a chart in colors of heat and temper 
colors which is a direct reproduction by color photography 
from test pieces heat treated to the temperatures shown. It 
affords a direct comparison by the blacksmith in the shop 
whereby it is possible to eliminate the effect of different light- 
ing conditions. Pages devoted to reproduction of labels of 
the five grades also specify the various uses for each differ- 
ent grade of steel, and permit the selection of the proper 
grade for any particular use. 


“UNDER FRAME” Car LIGHTING EQUIPMENT.—The Safe- 
ty Car Heating & Lighting Company, 2 Rector street, New 
York, has issued a 28-page book as a reference for the man 
who operates “under-frame” equipment. It is called Opera- 
tion of Safety “Under-Frame” Car Lighting Equipment. 
The object of the book is to state briefly and concisely the 
essential points regarding the installation and operation of 
“under-frame” dynamos and type F regulators. The first 
part is given over to such subjects as installation of dynamo 
and suspension, lining up dynamo, belt lengths, measuring 
of belt lengths, application of belt fasteners, care of under- 
frame suspension, operation of Safety type F dynamo regula- 
tor, method of adjusting automatic switch with car in yards, 
etc. The latter part of the book is given over to assembly 
and detail drawings and each detail part is numbered and 
named. The book is complete and well worth the attention 
of any one interested in car lighting equipment. 





